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Page 53, line 2, for he read he.— p. 60, 1, laſt, for 


than there will read then quill.—P. 62, l. 20 and 21, for 
I9 02. read 1402.—P. 64, for 61+ anſwer read 615 an- 


fuer. — P. 83, for 45% anſwer read 4 = 4& anſwer, -P. 
140, I. 1, for by read be.—P, 146, I. 10, for 602 = x 


read 600 = x.—P. 159, for Art. 172 read Art, 169.— 
P. 175, for t = the time required read 7 = & the time 
required. —P.177, for the log. of þ = 610'25 read the log. 
p = 600'25.,—P. 183, I. 12, for Art. 192, read Art. 
190. | 
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HAT the Ss of A is n of a 
improvement is beyond a doubt, and to the many 
excellent books on the ſubject it is that we are indebted 
for the advantages it has already received; every at- 
tempt to render it more compleat ought to merit our 
encouragement, and for this very reaſon it is that I have 
ventured to publiſh this Treatiſe. Many books on the 
ſubje& are ſo voluminous (and add to that expenſive) 
that they deter a common reader from an attentive pe- 
ruſal ; others again are no more than ſuperficial abſtracts, 
ſo that there can be little ſolid arithmetical knowledge 
gained from them, If this treatiſe has any merit, it 


Will ariſe from my endeavouring to avoid both extreams. 


In attempting it, I have proceeded from article to ar- 
ticle, with occaſional references, by which much of 
that tautology „found in voluminous books of the kind, 
is avoided, and this alſo allows me to be ſuſkciently ex- 
plicit upon more material and inſtructive parts of the 


ſcience. The demonſtrations and reaſons for the ſeveral 
rules are generally in notes at the bottom of the page, 
and in a ſmaller type, which itil} helps to keep the book 
in leſs compatſs, and at leſs expence: in ſhort, I have 
taken every means in my power to compile the whole 
for the beneſit of my readers, not by expanding ſome 


A parts and curtailing ethers (a fault too common in many 
© who have writ upon the ſubject) but have ſtudied to ex- 


11 

preſs myſelf in as eaſy and familiar a manner as poſſible. 
The directions and rules are, J hope, plain and conciſe, 
and free from that ambiguity which abounds in prolix 
and trivial didinctions, which ſeldom fail to explain the x 
meaning away, In purſuance of my plan, I begin with g 
Notation, and endeavour to make this firſt part of arith- g 
metic as familiar as I can, becauſe in teaching it is too 

much neglected: I have converſed with ſeveral, who 


1 - it 


we oe 


r 


r e 
5 et e. ». 4a 


* 
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thought themſelves maſters of arithmetic, yet could read 
no more than nine figures; becauſe, ſay they, our nu- 
meration table goes to no greater length : but howigno- 
rant ſuch are of the true method of notation is apparent 
to any who underſtands the nature of numbers. In the 


. * a 
Koa os oo RIP or rr et 


0 next place, the common abbreviations and arithmetical * 
fl characters are explained, which is of more uſe in ac- 2 
1 compts than many imagine; they greatly contract and 
{ _ | beautify the work, and, when rightly underſtood, ren- 
der it more eaſy; for a ſolution expreſfed with proper 
characters may generally be comprehended or taken in 
by the eye at one view, and conſequently more readily, 
and with greater force conveyed to the underſtanding, 
The four fundamental rules, viz. Appition, Sus» 
el, MurrirLicariox, and Diviston, I 
treat of in integral numbers, and then proceed to go 
|| overthem again in the different denominations of money, 
| | | weights, &c. which is certainly the natural order of the 


73 rules; and I am convinced, that it is the readieſt way 

to inform and inſtruct the ſtudent in the principles of 
he ſcience; for how can any ſuppoſe, that a beginner 
will reaſon and inform himſelf of the nature of Com- 
ö | „ pound 


( i ) 
| pound Addition, when he is ignorant of Diviſion of whole 


1 numbers? Which is the only rule we can make uſe of 
3 to determine the numbers to be carried and ſet down, 
'F eſpecially where it takes a great number of the inferior 
1 denomination to make one of the next ſuperior. Re- 
1 duction is the next rule in the order of this book; in 


avoirdupois Weight I have illuſtrated the method of 
reducing hundred weights to pounds in a variety of con- 
tracted methods, becauſe it occurs in the practice of " 6 
veral mercantile affairs. I have next introduced a ſketch. 


1 upon the ratio, or proportion of numbers, which I de- 
; figned as an introduction to the Rules of Three, com- 
= monly diſtinguithed by the appellations of Golden Rule 
1 Direct, and Golden Rule Inverſe, or Indirect, which fol- 


low next in order. And thus far I would recommend the 
ſame order to be obſerved in teaching as is followed in 
this treatiſe ; though I would not be underſtood in fo con- 


” fined a ſenſe as to allow nothing for the abilities, circum- 


ſtances, time, &c. of the learner: It many times haps 


pens that the Tearner cannot attend more than three or 


four weeks, and in ſuch like caſes the teacher may be 
allowed to tranſgreſs the moſt connected rules of ſcience, | 


and to give the ſcholar thoſe hints which are beſt a- 
Z dapted to his buſineſs, abilities, and time. As to the or- 
der of the rules commonly taught after the Golden Rule, 


tis of little conſequence, In my methodP the rule of 


3 Compound Proportion is next the Rule of Three Inverſe; 
1 it extends to any proportion whatſoever, whether direct 
7 or inverſe, and to any number of terms. The method 
F of ſolution and fetting down the work I would ſtrongly 


re- 


( iv ) 

recommend for its beauty, conciſeneſs, and (when un- ; 

| derſtood) even for its ſimplicity; jor if the work will n 
admit of contracting, you immediately can find out the 4 
numbers, and know by inſpection what quantities may 4 
de expunged, &c. The methods I have laid down in 4 
Practice will be found different from thoſe of ſeveral 4 
authors, and, I preſume, new to ſeveral of my readers, 4 
particularly the fourth rule, which directs to take the +4 
parts from two ſhillings, but by this means you always 4 
evade the trouble of reducing the anſwer in ſhillings to 4 


pounds, and in a great many queſtions may perform the 1 
Work with a third part of the figures. I cannot ay 
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too much to induce the ingenious learner to the ſtudy 4 
of Vulgar Fractions ; ; for few, very ſew queſtions in a- 


— ee tees aca 


rithmetic can be propoſed. which may not be greatly 3 
contracted in ſome part or other by a thorough knowledge 3 
of fractions. I have, in the ſolutions to the queitions, 3 
| followed the ſame method in placing down the work 
'q as in the rule of Compound Proportion, by which it 4 
will appear that mot of the operations are much abbre- 4 
viated. In Decimal Arithmetic I have explained the 43 
nature and uſe of infinite or circulating decimals, which 1 
I take to be very neceſſary, as ſeveral common queſtions 3 


OW. 
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* » n hors S —— 4 — 
* MPI ERR He 1. rag. Woo tte rg 


in arithmetic, by the ordinary decimal operation, would 4 
not come out to any thing like a true concluſion, and yet 
by the methgd of circulates the anſwer will be found exact, 1 
and ſhorter alſo. After the doctrine of Vulgar and De- 
cimal Fractions, I have introduced ſeveral rules in arith- a 


metic (which were purpoſely omitted) as proper excr- 5 
ciſes to the ſaid principles; and after theſe, I proceed 
| 1 | ; to 


(v ) 

to Algebra, where I am as explicit in the rudiments as 
Tronble, and have not omitted the explanation of any 
4 of the principals of this univerſal arithmetic which may 
contribute to the advantage of the learner in peruſing 2 
3 large tract, which i is the deſign of this compendium. 1 
3 have thought proper to reſerve the extraction of the 
* Square and Cube Root till after the Evolution of Alge- 
4 braic Quaatites; my reaſon for it was this, that many 
4 arithmeticians knowing no more of the extraction of 
15 Roots but what * have received from the rele, as | 


m- 
n 


5 u ge from Algebra, will be able (though he has forgot 
1 his rule) to make formulæ or rules of his own by which 
4 he can proceed; and for the ſame reaſon the reader will 
$ find the progreſſions, following thoſe practical queſtions 
4 in Algebra, which produce ſimple equations. After a 
oþ 23 few practical queſtions are propoſed and ſolved, in or- 
it 4 der to illuſtrate the method of reducing Quadratic E- 
8 J | quations, I preſume, the reader will be qualified to en- 
* þ ter upon Intereſt and Annuities, which are next in order, 
& . the ſtudy of which will, I imagine, require no other re- 
as commendation than the extenſive and frequent uſe we find | 
14 them of · there are few people but are ſome way or other 

ot 4 connected i in buying or ſelling annuities, widow rights, 
„ E 7 penſions, reverſions of eſtates, &c. the methods of com- 
4 puting theſe are illuſtrated wich proper examples, and 
9 | cevera uſeful and curious queſtions added to the end of 
FAnouiries on Lives to explain the extenſiveneſs and uti- 
1 123 of computations of i Sig : And that nothing 

1 may 


(u) 


1 r , 


may be wanting to make the book as compleat as is in 


my power, I have concluded the whole with a collection 


of practical Compendiums and Bills of Parcels, adapted | 


to the moſt common affairs relating to the trading and 


| buſy part of mankind. I hope the candid reader will 


overlook any defects he ſhall find in the enſuing ſheets ; 
I am very far from imagining the work to be perfect, 
'but I hope, on the other hand, it will be found of 
uſe to the young tyro, which was my deſign when I 
_ firſt reſolved to publith the book, There are ſeveral 
teachers and others who make an objection to teaching 
.by a boak ; becauſe, ſay they, notwithſtanding any care 
Which can be taken to prevent them, boys will be look - 
ing into the manuſeripts of their ſchool-fellows, and 
the ſame courſe of examples ſo often repeated will cer- 


tainly become familiar in any ſchool. The truth of this 


is but too obvious, and for that reaſon I would recom- 


mend a ſtudied variation of the queſtions propoſed, eſpe - 
cially in the numerical part, and not allow (which is 


too often the final determination) the agreement or diſ- 
agreement of the ſcholar's anſwer with the author or 


teacher's ; but cauſe the pupil to prove his procels ei- 
ther by varying the conditions of the given queſtion, or 


elſe let him perform the ſame queſtions by different me- 


thods or rules, for which reaſon I have not given fo 
many queſtions under many of the rules as ſome might 
expect, nor are they always new, for I do not imagine 
that the writing of a new book upon arithmetic conſiſts 
in a ſet of new queſtions, which are the ſame in ſenſe 


as hundreds that have been n publiſhed before ; but as it 
were 


mo wo ke 35 Oo 


6 | 


were in endeayouring to new-model or amend the me- 


WT .:..4; of expreſſion and ſolution, and in proceeding in 


2 more connected and conciſe manner. And as I would 


4 not have the ſcholar to be entirely dependent on any 


author for his arithmetical knowledge, neither would I 
have him to fall into the much worſe extream of never 
at all conſulting any. Though I have known teachers 
forbid their ſcholars to dip into any books upon the ſub- 
je, for fear of ſpoiling them ; but how preſuming ſuch 
Gentlemen are of their own incomprehenſible abilities is 
too groſs to need any remark. I think it may as well 
be argued that the beſt and readieſt way to attain the 
knowledge of architecture, is to blindfold the eyes of the 
artiſt when he is about to draw the plan of ſome nota- 
ble building. 

I return my worthy Subſcribers fas Thanks for 
their encouragement, and hope the book will, in gene- 


ral, pleaſe them; which is the moſt hearty wiſh of 


Their humble ſervant, 
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gar and Decimal Arithmetic, together 
with a Compendium of Algebra, Annui- 
Pies, Valuation of Annuitzes « on Lives, &c. 


Of 


DrriNnITION. 


RITHMETIC is that ſcience which deſeribes 
the properties and power of numbers, and by 
them deduces precepts of computation, which 

are neceſſary, not only in common occurrences relative 
to the buſy part of mankind, but likewiſe in aſſiſting 
the ſpeculations of the curious in the higher arts and 
ſciencies. 


NorATiox. 


2. This is the firſt thing to be eatidered l arich⸗ 
metic, and ſhews how to expreſs any numerical quan- 
tity by certain characters called figures or digits, of 


theſe there are but ten in uſe, vig. 


A One 


. a 


24 ATI 4T 11 of 


ine | 
Cypher or 
nothing 


Any quantity above nine, requires more of theſe di- 
gits than one to expreſs the number of units or ones | 
which are contained therein, as ſpecified in the follow- | 


ung table. 


1 One or an unit 
10 Ten 
100 One hundred 
ooo One thouſand 
| 10000 Ten thouſand 
. 100000 One hundred thouſand 
I©00000 One million. 


3. It muſt be pe chat by removing the unit 
: one place more towards the left hand, and annexing a 
.cypher: thereto, it becomes ten units; with two cy- 
Phers placed after it, one hundred units; the af- 
fixing of every nothing or cypher, cauſing an increaſe 
of che value in a tenſold proportion or ratio, which is 
che general property of theſe pho. m a compoſing any 
* Vhatever. 


4. When a quantity does not confiſt of an exact num- 
ber of tens, then are the places of theſe cyphers ſup · 
plied with other ſignificant and proper digits: Thus 14 
is read fourteen, 16 reads fixteen ; alſo two tens or 

twenty is expreſſed with 20, thirty with 30, &c. the in- 
termediate terms being ſupplied with proper digits in 
the units place, as twenty -fix is 26, 45 forty-eight, &c. 


| 885 © Habe we obtain the 1 8 of reading and wri- 
| ting any numerical quantity, as exhibited in the follow- 
ing table. 


N U- 


ſand, 5 hundred and forty-ſin. 


— 


a, 


Vulear and Decimal AR1TAHMETIC. 
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6. Now it is evident; that to expreſs the value of 
any quantity in words, we muſt name the digit and the 
place it ſtands in, as ſpecified by the table. For in- 


ſtance, 76095 46 is read 7 million 6 hun 


3 


dred and 9 


thous 


millions, the thirteenth millions of millions, © 


A 2 


r bil- 
lions 
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lions, the nineteenth, millions of millions, or trillions, X& 
Sc. therefore, where there are many figures, they are 


very aptly divided into periods of fix figures each, and 
thole again ſubdivided into thoſe of three, thus: 


WO uw 
E 5 E 
— = = 
-H — 2 
— Cy — 

2 —_ 46 —5 — — 2 

= 5 = = — = = = 
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745 876 543 987 496 583 978 476 537 

wv Fa * 


The uſe of theſe points below che line, is to denote 


the recurring of the millions, 


1 ſhall next propoſe ſome examples for the learner” 8 


| peruſal ac exerciſe. 


YUEST1ONS. |  AngwErs. 


Expreſs in figures, 7 thouſand 5 
hundred and 7. rt off 
Write 9 hundred million i er figures. | 9YOOODSOCOO. 
Write in figures, 9 thouſand 5 mil- tt: 
hon 4 tundred thouſand and 4. 5 r 
c7 million and 75 
j thouſand, 6 hun- 


xpreſs 1 in words, 707 5654. 
dred and fifty-four. 


Write in words, 1497407 496784. 
Write Is; $74 thouſand, 5 million and 27. 921 
et 


| ADD1TION. „ö 5 
Let 4796 00064965 46 be expreſſed in words. | 
If a — needful, they may eaſily be pro- 
poſed by the teacher as he ſees occaſion. | 
8. Before I proceed to addition, I ſhall explain ſome 
uſeful characters of abbreviation, which the learner 
would do well to make himſelf maſter. of, as thereby 


the work will be, greatly contracted and frequently the: 3 


illuſtrations rendered more elegant and inſtructive. 

+ er plus, - added to, as 5 1 6 reads 5 plus 6, 
or 5 added to 6 

— Minus, or ſubtracted from, as 6— 5 reads 6 minus 5. 
r 5 ſubtracted from 6. Wu 
* Tbs; or multiplied by, as's x6 reads 5 into 6, or 
multiplied by 6. 
+ Divided by, as 65 reads 6 divided by 5; but 
frequently the. diviſor is placed below, and the divi- - 


dend above, with a line between, thus, = „or thus, 


. » which laſt reads 5 mukiplied by 6 and divided! 


by 

| 23 to, as 5 +6 = = 8 is 7% db 6 is equal to rr. 
Tand :: are proportioned to, as 5 6 10 * 
rewſy 5 is 6 as 10 is to 12. 5 


WY * and 7 denote the ſcquare, cube, and bi qua- 
drate roots, to be taken reſpectively of ſuch N —— 
ties as they are ſet before; thus 746 —— that 


the ſquare root of 7461s to be taken, and * 74765. 
that the cube root of 7446 5 is to be ee ü 


ADDITION: 


WI deſign to treat of addition, ſubtragion; mut-- 

tiplication, and diviſion, in whole or integral | 
numbers, being convinced from experience, that the 

learner; previouſly acquainted with theſe, will proceed! 
with more. certainty,” expedition, and eaſe, when he: 

comes to their Ann in Ne of OP dev - 
. . 

0 a- 


4 - n 


Drei MTU | 


10. „ Addition is the finding the ſum total a or aggregats 
of any number of given ſums, 


ein 


11. Set down the ſeveral given. numbers under cach 9» 
tler, and in ſuch order, that the units place make an up- 
right perpendicular column, the place of : tens. another, 
Kc. then draw a /iroke below them, and beginning with the 
”— wnits place, reckon it up 19 the top, and obſerve how. ma» 
ny tens are in the whole. amount; put down the exceſ7, 

and carry the. number of tens contained, to the place of 
tens, addingit up iu like manner.as the units. The exceſ; 


” En TA EI OO DURINN +0pe 


| being placed down, you carry to the hundreds, &c. till the 
| whole is gone over, and when the laſt column is added, 
4 you place it ail down ( having uo other quantity to carrythe 
9 number of tens to), and the line thus obtaized, is tered: 
i : the Sum. | 
{|  ExaAmeLE., 
4 Riquited the ſam of 768476, 476483. 476473 adde 
| 46894, and 9678 
ſ: at i . ods. 
I! according to the rule, 12. Beginning at the units 
will Randas below. place, I ſay 8 and 4 18 12, and 
Wi 15 2 is 14, and 7 is 21, and 3 is 
{i 7684760 24, and 6 is 30; no there 
0 426483 are three tens in 30 and © over, . 
47647 therefore place 0 down: below-. 
846892  the-units-place, carrying for- 
468584 ward the 3. tens, or 3 tothe 
N nab Oy of den, we laverzpt@; | 
Zum 2196976» now, in 47 hives: are 4 tens 


— and an excels of 7, which ſet: 

down; carrying forward 4 (or 

40c) to the place ok hundreds, where, 6 ＋8＋8 + 
St: * 4 40 put - down and carry 4 (whichu54006) ; 
2 do. 


1 ER Ap DIT Te. 7 
to the place of thouſands; then 449 +64+6+95 +6- 
+8 = 46; place'the 6 down and carry 4 (being 40000) 
5 to the place of. tens of thouſands, which will be 444 
＋4＋4 7776 29; carry forward 2 (or 200000 
and place the nine down, therefore 2 +8 T4 +7 = 21, 
which place down, as being the laſt, and no other co- 
lumn to carry more to; hence the whole amount of 


ö theſe propoſed quantities is 2196070; and having illu - 
I girated thus plainly the rule, J hope the reaſon there-- 
= of will appear evident to any who underſtands our re- 
| | ceived method of notation... . | 
© I i” A SPE EE | EN 
13. 746749 74976. 7299846 
249478 116278; 1, 4502984 >; 
657456 24379 268465 
127647 2750 %% 164864 
5 „„ 4% „ %/«öO ]?ð? 
— 100407 46946 | 4674644 
42084 75647 946567 
8464 7284 745945 
i e 
Sum 1176005 | SR 


„„ har is the ſum of 746876 + 2927 + 7646+ 147 K 
574 + 647 +468 + 7462 Anſwer 762131. 
What is the ſum of 8647 + 4646 + 2694 +9674 4 
7293 ＋ 5692 + 1769 ＋ 2192? Anſwer 40634. 
Required the ſum of 47984 + 84653 ＋ 749 +9465" 
T age 7499 + 6508+ 5649 +7946-+ 8072: 
Anſwer 257624. | 5 beans, 
. Required the aggregate or ſum total. of 79462 ＋ 4907 
+ 84976 + 74949 +f2000 + 5746 ＋ 58 + 75+8 +118: 
+432 + 987467412 Anſwer 99009465. 
What is the whole amount or ſum of 74675 4 675 ++ 
6578 + 4656 652654 579084 + 4658-1549 + 746565 
+.4968474+ 654658? Anſwers 54269668. | 
What is the ſum total of the following. given quanti- 
dies, via. 4 thouſand 7 hundred and 5, fix hundred and 


© 4 SUBTRACTION. 


77 9 thouſand and 63, twelve million three 8 1 
thouſand and 3 hundred, 9 hundred thouſand prom 


| and. g6978 2 ? | Anſwer 900012371653. 


14. There are ſeveral ways of proving addition; but 
the beſt way to try if the work be right, in my opinion, 
is, by adding it twice over, viz. beginning at the bot- 
tom and proceedmg upwards, then from the top down- 


wards, and if theſe agree, We conclude the work is 
right. | 


ta 


SUBTRACTION. 


Dzri%1T108.. 


5. CO Ubtrattion is the deduQting one abinber from 
| another, or finding the difference between any 
two given ſums. The greater number is termed the 
minuend, the leſs the ſubtrahend, and what remains af · 


ter . e the AMference. 


Rur x. 
16. Place the greater number above, wwith the leſs un- 
der, keeping units under units, ten under tem, &c. (per | 
article 11. then beginning with the units place, take the 
under digits from thoſe above, placing the differences. be- 
Joa their reſpective columns ; but when the figure in the 
a#ppermnſt line is leſs than the one bell it, borrow ten, 
which add ts the figure above, taking the. digit in the low-. 
er line from the ſum, and carrying one to the next Figure 1 
in the undermoſt line, ſo proceeding till the whole is gene: | 
aver, and then will. the difference be obtained. 


* 


"Ex ima E.. a | 
From 8746476 termed the minuend,. 
Take 687 1584 called the oo amck 


* 


Able I 1874892 denominated. the 4 ference... ; 


— 2 — — . * 5 3 


d as N * > : : ”* F 2 We 
2 
p ; 


'GunTRACTLION* ˖ © £ 


ILGCLUSTRATION Coen 

If 4 is taken from 6, there is two left, which place 
under the units; but 8 from 7 cannot be taken, there- 
fore I borrow 1 from the 4 in the hundreds place, (and 
becauſe of the tenfold ratio, article 43, it becomes ten 

units to add to the place of tens), ſaying, 8 from 7 1 
cannot, but 8 from 17 and 9 remains; which ſet down 
in the place of tens, I proceed by adding 1 to the di- 
git in the lower line, and in the place of the hundreds, 
inſtead of the 1 I borrowed from the 4 above ; or, if 
none is carried, I conſider the 4 above as only 3, be» 
cauſe I ſuppoſed one to be taken from it, in either caſe 
we have the ſame conclufipn, for 1 to 5 is 6, and 6 
from 4 I cannot, but 6 from 14 and 8 remains, or's 
from 3 I cannot, but 5 from 13 and 8 remains alſo; 
Thus proceed throughout the whole, which will need 
no further illuſtration. The proof is by adding the dif- 
ference to the ſubtrahend ; and the ſum, if right, will 

be the ſame as the minuend, - | 


D 
Y | 


From 949678 949076 349708 
| Take 476948 473479 36497 
Difference 272730 23559 313211 
Proof 74968 749% 349708 
From 174964 75473 496794 
Take 84764 42946 147946 
Difference | e * ; 
Proof WT, | 


From 7687 take 96. Anſwer 7591. 
From 7694 take 1769. Anſwer 5925. 

From 9 hundred thouſand take 9. Anſwer 89999 7. 

From 5 hundred and 46 million take 92 thouſand 
and 17, Anſwer 545907983. 4 „ 
33 Fa From 


wo MyrrieLicarion, F 

From 71 thouſand million take 465. Anſwer 
73299999535. 

Take 3 from 30 thouſand. At 29997. . 

Required the difference between 5 thouſand and 6. 

| —_ and 874974658 49 ? Anſwer 8249146 5894. 


MULTIPLICATION. 


DzrixiTiON. 


19.0 HIS rule diſcovers how much the * of a 
quantity is, taken any given number of times, 
and is dre a compendious method of addition; for 
if the ſum of the digit 9 is taken 8 times, it will be 
9.79 79 79 79 79 tg+9=72 but 9 8 = 72 
alſo. Queſtions of this kind may eaſily be anſwered 
in multiplication, which would be attended with a great 
deal of trouble if performed by addition, and others 
would often occur altogether impracticable. 
The following table of products is abſolutely neceſſa- 
ry to be got by heart, in order to facilitate the buk- KF 
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ness of multiplying. 

0 aer TABL. 

# LLL 41.51 61 ssen na 
0 * 44 61 8110121141618] 20% 22 24 
0 12878 l [47 3 33] 36 
Mi I. 2 [24 a8 32 [36] 40] 42 l 48 
ih Jag) 20 | 35:1 42 L498]. 0 55 | 60 
[5 | | 35 [42 | 4 ] 541 60] 66] 72 
een 
| 14 [ 64 | 72. | 80] 88 | 96 
1 > 5 11 TE 
het | | x0: 100 | 110 | 120. 
1 ; Peart I 32 
[i | 144 | 


[ : Obſerve, that the oppermoſt line contains the numbers, 1, 2, 3 
Ke. to 12, the ſeconds their product by a, * third their product 


&c. 
18 20. 0. 


- 2 Morrir LI ATI. It 
er FE NF ISLA == CI „ 
20. To multiply any whole number by a ſingle digit. 
RuLrt. Set the multiplier under the units place of the 
enultiplicand, and find. the product of every figure in the 
multiplicand with the multiplier, one after another, carry- 
ing one for every ten, ſetting down the exceſs as in addi- 


ton. 
EXAMPLES. : | 

2 Multiply 749647 called the multiplicand, 
„ By 4 named the multiplier. 
T1 is . — ſVVVw—5 BE : 
e he anſwer 2998588 termed the product. 
1 | | ; | * 
t | PPP 
2 | 21. I ſay 4x07 is 28, that is eight to put down and 
. IF 2 to carry, and 4% 4= 16, with the 2 carried is 


138, ſet down 8 and carry 1, allo 4% 6 = 24, and 1 1s 
25, put down 5 and carry 2, then 4 9 == 36, and 2 
is 38, ſetting down the 8 and carrying 3, ſaying 4 * 
4 = 16, and 3 1s 19, putting down 9 I carry 1, and 
S 4X7 =28, and 1 is 29, which I place down in full, 
ſee art. 12, hence the whole product becomes 2998 588. 


_ Multiply 746875 en. Multiply 7674867 
Be. 9 + BY ' ((» 
Product 3734375 Product 613989368 
Nultiply 4769 Multiply 474948 
1 1 7 


Multipiy 7490765 by 9. Anſwer 
Multiply 56748 by 59. Anſwer 5 
Required the product of 749678 by 62? Anſwer 


—. . — 
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T2 . MULTIPLICATION: ; 
22. 75 9 multiply any whole number, by 10, 100, 1000, 


"WY Set down the multiplicand with the ſame nam- 


| ber of cyphers annexed thereto, as there are contained | in 
the 46% 6. 86agd * 


ExAMPLES. 
Multiply 74765 by 10. Anſwer 747650. 


Multiply 9476467 by 100. Anſwer 947646708. 
Multiply 5945 40 by 1000. Anſwer 59454000. 


23. To multiply any whole 28 5 by a ſingle digit 
with cyphers annexed thereto. _ 
RuLe. Put down the given cyphers on the cite 


# de of the Oye of the it 1 


„ 


"Multiply 1656 Multiply 768465 
"BY 400 BY + -.-; 20000 - 


£ Preduct 3 Product 23053950000 


Multiply 470746 by 5000. A 2353730000, 
Multiply 970456 by 80. Anſwer 77636480. 
Multiply 746593 by In.” Anſwer 67 193.3700. 


24. To multiply any 269 whole numbers into each 6: 
3 
Rur E. Find the product of every digit in the multiplier, 
(by art. 20. } minding to place the right-hand figure of e- 
very line under its reſpective multiplying digit; the ſum of 
theſe ſeveral lines 1 placed is the 8 


E x" 


* "The 1 of this rule will appear evidently, if what is ad- F 


vanes at article 3, be clearly underſtood. 1 
+ This tule is founded upon the laſt, together with that laid 
own, article 20, 1 


MvuLtTiriicatien 13 


EXAMPLE. 


Multiply 47475 
By 53004 


189900 the 3 4 per art. 20. 


2373750000 the product of Leer 1225 art. 23. 


— 


. 1 — — che ban of 53004 
it If the eyphers are omitted in the above proceſs, the 
F work will ſtand as directed 5 wt rule. 
7 
| ee 
| 5 3004 | 
| # | o 
| 189900 * | 
142425 _. 9 
- 
237375 a eee 
2516364900 | 
25. The common method of Pot multiplication, 
is by caſting out the nines, and is effected in the fol- 
lowing manner, viz. beginning with the multiplicand, 
we ſay, 4 added to 7 is 11, which is two more thang, 
J and 2 to 41s 6, and 7 make 13, which is an exceſs of 4 
above 9, then 4 and 5 make , that is nothing above; 
's therefore we place o down in the croſs adjacent to 8 
* example, and proceed to the multiplier, where | 
f + 4 = 12, and 12 is 3 over 9, therefore the 3 3 is 
placed oppoſite the o in the ſaid croſs ; then muſt theſe 
two figures be multiplied together, and the gs caſt out, 
= placing the exceſs in the croſs at the top, which (in the 
W preſent caſe) will be 3Xo =o, and the 9s in © is no 
= = | ES times 
” The cyphers in this line are to "a retained, otherwiſe the pro- 


duct would be only one hungredth part of its juſt value, * art. 3. 


142425000 the product of 3000 per art. 23. 


Ss. s. 


* * 
. 
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q 

F #4 
4 
. 
S } 
3 
N 


ec 
K — — : I 
Y * * RP * 1 * 2 * * 
er r Sh ns 1 "75 « , . — * — We a * py — N * . . 
. e ==" by 1 is Ct, LS 8 rr — an * — WIPES 1 ACTS . © 2 ro RIES 
ny. WE: nt e Dee + vi < 5% —— — — — wh - * — —_— * . 2 
* N * * ** . 5 2 jw 6 . — — 4 _ — — a 
1 * 4 — _ . «6; n - M bo 3 * 
* NW. kd ol 5 1p; S of N W 
3 r * 6 4 h « : PR 
, E n 9 * *. " ——— roms — — ———_ 


* 
& % $a = Why ogg 'v ty 
8 8 


og 7 
2 


28 
_ 


MvurTtierricaTrron. 


14 - 
times and © over, this o ſet down as directed, and caſt | 


the gs out of the product thus, 2 +5 + 1+6= 14, 


which is 5 over, and 5 + 3 +6 = 14, that is an excefs of 
5, then 5 +4 = 9, which is nothing over, being the 
lame with the other o placed above, and is therefore 
put below it to denote their agreement, from which we 
conclude the work is right, though not infallibly ſo; 
for the ſame figures ſet in any order, will afford the 
fame concluſion by caſting out the 98s. The true way 
of proving multiplication is by diviſion only; but if e- 


very line be proved as you proceed, and, laſtly, the 


whole product, we may very ſafely conclude the work 
is right *, 4 | PR fc 


26. It now remains, that we propoſe a few examples 
For the inſpection and exerciſe of the learner, 


Multiply 


A demonſtration of the above method. | 

It is the peculiar property of the digit 9 to divide any of the other 
digits when cyphers are annexed, and leave a remainder equal to that 
very digit; for 80 divided by 9 and $ remains, 700 divifled by 9 
and 7 remains, &c. Moreover, if the 9s are caſt out of any number, 
and the fame number divided by 9, the remainders will be equal 
for 36 divided by 9 and 4 remains, alto j +6 = 13, and the ex- 
ceſs is 4 likewiſe. But again, if any number be taken in parts, and 
multiphed by ſome other number, the products of theſe parts with 


that other number, will equal the product of the whole entire num- 


ber, when multiplied by the faid number. For let 54and 2 be parts 
of 56, and let theſe parts be multiplied with 6, then will 54 X6 = 
324, and 2 X6=212; but 324 +12 = 336, the ſum of thele parts 


when multiplied by 6; now 56 X 6 = 336 alſo. It mult be obſer- 


ved, that whatever number is multiphed by 54, the product will be 
diviſible by 9, becauſe 54 is a multiple of 9, (that is, if 9 is multi- 


_ plied into ſome other integral quantity, it will be 54). what exceſs 


there fore ariſes from dividing by 9, muſt be from the product of 
the other part, viz. 2 X 6 = 12, which has 3 over; but if the whole 
product is divided by 9, (that is 336 —9), there remains 3 alſo, 
2.E.D, AE 05 


2 „ *. 
* * 
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 Hukiply 464765 | Multiply 87s 
. By 13074 453 "BY 4326 
18 59060 5 024746 
3453357 W 2 6 
1394295 _ 262368 
3300 349824 
a E 
6076337619 „„ 378334656 


- What is the product of 751900368 by 51. An- 

ſwer 38346918768. | 

Required the product of 4020973 16 by 195. An- 
fwer 78408976620. 

by Required the product of 46213 into 9832. An- \ 
wer 454366216. | = 

What is the product of 5697 487 I an An- 
y fwer 560222501736. | 


DIVISION. 


T 

t 

9 | D&EF1INLTION. 

, 27. BIS rule is the reverſe of Multiplication, and 
- therefore is a compendious method of performing. 
J ſubtraction, By it we diſcover how many times one num- 
1 ber is contained in another, and conſiſts of three terms, 
the diviſor, or number divided by, the dividend, or 
number divided, the guotiert, or number of times the 
diviſor is contained in the dividend. 4 

- . -\ | 

q r B. 

J 

J Alf how many times the diviſer is conta in a like 


number of figures on the left hand fide of the dividend ; 
if a like number be too little, take one more, and. place 1 
e digit expreſſing the number of times in the quotient, 
$ with which multiply the diviſor, Ser. the 22 under 
the ſaid figures in the di ws and FRE, the difference, 
2+ -- 40 


16 | Derne „ 
lo which bring down the next figure in the dividend, and 
aſk how often the diviſer is contained therein, place the 
figure denoting the number of times in the guotient, b 

which multiply the diviſor, &c. 1 proceeding till all the 
figures in the divideud are exhauſted, and then is the 
goork ended. . Them 


How many times is 79 contained in 7694763 ? 
Diviſor. Dividend. Quotient. 
79) 7694763 (90000 


7 110000 


» 


79) 584763 ( 7000 

T 

: 709) 31763 ( 400 
31600 | 


97402 


|  _ Remainder ' 3 


: ILLUSTRATION. _ | 
Having placed the diviſor and dividend as above, 1 
aſk how many times 79 is contained in 7694763? an 
find it goooo, which multiplied by 79, and the product 
placed below the dividend, the difference is had by 
ſubtraction, equal 584763, and the 79s in it is 7000, 
which multiplied by 79, and the product taken from 
584763, there remains 31763, in which 79 is contained 
400 times, being multiplied by 79, and the product ta- 
ken from the laſt difference, leaves 163, and the 798 
contained therein, is 2 times, which multiplied by 79, and 
the product taken from 163, gives the laſt remainder 5. 

I ſhall now ſhew the method of perforinjng the ſame 
example according to the rule, 5 5 
EE, Diviſer. 


- 


Drviston | 17 


| Divibe. Dividend. Quotient. 


1750) 7694763 {97462 
r 


- 


7 ; . | 4 
3 4 5 : 5 II 
: + 
— 1 * a” % 4 « 
d * * 


ILLUSTRATION: 


Becauſs 79 cannot be had in the firſt two vids * 
take another to them, ſaying, How many PT it 
be had in 769 which, upon trial, I find t nine 
times; and 9 multiplied into 79 is 711, this placed be- 
low 769, and ſubtracted from it, the difference is 58, 
to which bring down the next figure in the dividend, 
viz. 4, and it then becomes 584, and the 79s therein is 
7 times ; and 7 X is 553, now the difference between 
584. and 553 is 31, to which bring down 7, ſaying, the 
79s in 317 is 4 times, and the product of 4 by 79, taken 
from 317, gives a difference of 1 only, and 6 brought 
to it makes it 16; but the 79s in 16 is o times, there - 
fore I place the o in the quotient, and bring down ano- 
ther figure from the dividend, viz. 2, and then atk, 
how many times 79 in 163? which I find to be 2 times, 
the prodn& of which with 79, taken from 163, leaves a 
remainder of 5; and the 4 of times the 798 are 
contained in the ſeveral quantities, put in the quotient: 
as you proceed, will be 97402, which agrees with the 
former method of performing the work, where, we: may 
ob'erve, there is no other diiſerence in theſe operations, 

than an omiſſion of the cyphers in the latter caſe, 


=]. D tv 1s 10% Rn. 


Earl 25 


17) 456765 (26868 Anſwer. 
OE? 17 


116 188076 

＋ 102 26868 

4 65 5 remainder. 

| * . 
1 ++ 136 456765 proof by multiplication. | 


| 116 
9 | _ »+ 102 


| 145 
5 + 136 


456765 proof by an PE: 5 


13074) 6076337610 (464765 | 
$2296 | z 


{ 5 J 285 87 
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62297 
32296 


100016 


91518 


84981 
3 5. 728444 
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| Drvrston. _ 


687456) 378334656 (4326 | 
Mr at W 


| 285 106 

262368 

227335 
174912 


524736 
524736 


Divide 383469 18768 by zr. Auer 751900368. 

Required the quotient, when the diviſor is 9832, and 
the dividend 454366216 Anſwer 46213. | 

Let 549739125656 be divided by 5697487. An- | 
fwer 96488. 

Required how many times 402097316 can be _ in 
78 408976620 ? ? Anſwer 19 5: 


28. The 88 of diviſion is either by addition or 
multiplication. If the quotient and diviſor are multi- 
plied together, and the remainder (if any) taken in, 
the product will be the dividend. And if the products 
of the diviſor, with the ſeveral quotient digits, (in-a 
preceding example which is proved both ways, they are 
marked +) are added together, the ſum will be _ 
to the dividend __ Wo 


29. There is a very - uſeful and e way 
of diviſton, commonly called Hort diviſion, by which 
any A not exceeding 12, may de managed. 


| EXAMPLE. 
Diviſor. Dividend. 
4) ee 


| Quotient 17297 30 3 remainder: 


U 


Ir u- 


- 


* 


2 5 5 Drvis10% 


II LVs TRATION. 


The diviſor and dividend being placed as above, E: 
ſay,. the 4s in 6 is once and 2 over, the 4s in 28 is 7 
times and o over, the 4s in 7 is once and 3 over, the 4s. 
in 36 is nine times and o over, the 4s in 5 is once and x: 
over, the 45 in 12 is 3 times and © over, and the 4s in 
3 is © times and 3 remains; hence the quotient is 
1719130. 

In the method before us, we keep the remainder in 
mind, ſuppoſing it to ſtand before the next figure, and 
in the other kind of diviſion the difference is ſet down, 
and the next figure in the dividend brought to it. 
Hence, in the methods of operation, the difference 

cConſiſts in keeping in mind in the one way, what, in the 
other compoſes that part of the work called the chain. 


Diviſor. Dividend. 


5) 764678 1 126564 
Quotient. 152935 3 OE 97063. 8. 
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Divide 74965980 by 12. Anſwer: 3 

Divide 8476596 by 9. Anfwer 941844. 

30. Any multiple of numbers, not exceeding 12, 
may be performed by this method. 2 


n Ex AMIS. 
j Divide 746546595 by 18, 
Becauſe. 6 X 3 = 18, therefore if we In divide by 


one of the components and then the other, the laſt. 
quotient will give the anſwer. I., 


= | 6) 746546595 
ww -[ 5) 324424432 3 
it | 41474810 2 *+ Divide. 


in + * Tt will often be neceſſary to find what the remainder w ould be; 
had the work been performed at one operation ; to do which, let 
the laſt remainder be multiplied into the firſt diviſor, t king in the 


firſt temainder thus, 2 & C 12, and 3 is 15. 


„„ 0. 


2 Quotient. Remainder. 
Divide 769476 by 63. Anf. 12213 57. 
Divide 769764 by 144. Anf. 5345 84. 
Divide 7676844 by 48. Anſ. 1599517 28. 


31. In any diviſion where there are cyphers to the 
right hand, they may be left out or ſtruck off, daſhing 
as many places of figures off on the right-hand fide of 
the dividend, 7 a OT Toy „ 


EXAMPLES. 


| Divide 467652 by 20. Divide 54964 by 500. 


210) 4676 50 Flco) 749164 


Quotient 23382 12 remainder. 149 464 


Divide 476 5940 by 240. 
Divide 54897400 by 4800. 5 
How many times will 7200 be contained in 756740000? 


The reaſon of theſe contractions will be evident, if 


compared with article 23d and 24th, being the reverſe 
of theſe rules. Many more contractions might be 
added, but theſe are the moſt uſeful and practical ; we 


ſhall therefore now paſs them by, and perhaps advance 


ſomething more on this ſubje&t, when the pupil will be 
better qualified for an undertaking of the kind, 


GENERAL RULE. 


32. Collect all the quantities of ene ſpecies together, di- 
viding the ſum by ſo many of this denomination as make 
one of the next ſuperior, placing down the exceſs, and car- 


rying the quantity expreſſed in the quotient, to the nent 
| ſuperior denomination. . | 


of 


. * 
RY FI. 3 . * 
k * 4 } * 1 : 
a x 1 > I * e * 2 * 41 '% 1 * * * : £ \ -4 + 1 * 
\ 1 ” 4 : * * L N 
b 5 $7 ? «& OZ . D * * . / 3%. * SF Y 3 1 „ 
1 I VISION. 8 
5 * 8 5 . 


— 
0 


AD D ITION of Conrounr QuAuririzs. 


_— * 1 
< *—- : 
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22 Ap. Trion of Couro uv QUANTITIES. 


Of Monzr. | 


Note, chat 4 farthings make 1 penny. . 
12 pence I ſhilling. 
20 ſhillings 1 pound. 
21 ſhillings 3 met: 


Alſo 1 are diſtingu iſhed by . killings 1 by §. 
and pence by D. or d. the farthings are denoted as fol- 
loweth, 4 is a farthing, 2 or & is a * and * 


chree farthings. 

Ex AMI EBS. | 
ME] Lot . 
1746 14 77 749,10 0 | 74 17 11+ 

76 16 10% I4 17 62 [17 14 10F 

19 16 47 84 16 7 84 16 9x 

14 17 107 84 17 101 [84 12 104 
216 17 10 97 18 94 87 9 9gr 
19 16 4 3834 rg. lo 8 GG - 
592 17 tz 34 14 101 
16 9 . 94 16 112. 

1122 11 72 „ 2 7 7 
— | — ans — 


II Ls 1 RATION. 


Beginning with the farthings, (4, where- ever it oc- | 
curs, is accounted 2 farthings), I ſay 2 and 2 is 4, and 
1 is 5, and t is 6, and 2 is 8, and 2 is 10, and 1 is 11, 
and: (4 farthings being 1 penny) the 45 in II is 2 times 
and 3 over; therefore + is ſet down, and 2 pence car- 
ried to the column of pence; then in the units place 
fay, 2F9+1+4+4+7 = 27, and every 1 in the 
place of tens is accounted 10. that i is, 27 and 10 is 37. 


and 10 is 47, and 10 is 57, and 10 is 67, pence, and 
(becauſe 12 pence make 1: fhilling) the 128 in 67 


is 5 times. and 7 over, that is 5. 7d. the 7 we ſet 


down under the pence, and the 5 is carried to the units 
place 


E e FO ˙ YO os * 


AvviT1own of Comround QUANTITIES. . 23 | 
place of the ſhillings, ſaying, 5 +6+4+6 +74+74+6 
+6+4= 51; and beginning at the top, I ſum che 
tens, ſaying, 51 and 10 is 61, and 10 is 71, and 10 is 
81, and 10 is 91, and 10 is 101, and 10 is 111, and 10 
is 121, and 10 is 131 ſhillings, which divided by 20 
(the ſhillings in a pound) gives 61. 11 f. that is, 11 to 
put down under the ſhillings, and 6 to carry to the 
pounds, Which, are added as whole numbers by art. 12. 
and therefore need not in this place be further inſiſted 
upon. Some chuſe to have the learner get a table of 
pence by heart; but I prefer the method of dividing the 
ſum of the pence by 12, becauſe it is general, extend- 
ing to any number how large ſoever. | 
I ſhall inſert a few examples for the learner's inſtruc- 
tion; and after ſuch a manner as to, require being pla- 
ced down over again before they can be added, becauſe 
I have found from experience, that boys are ſometimes 
at a greater loſs to prepare their ee properly, 
chan to add them. 


Required the ſum total of 76 L. IO 5. 146 J. 177. 
44. 5 J. 13 7, 4d. 127. 74 d. 16 J. 19 5. 114 d. 1651. 
165. and 565 J. Anſwer 117 . 95. 3 d. _»J 
5 What is the ſum of 551. 165. 94. 11. 197. 47 d. 255 
567.1, %% 914. 361 1 44. 76 J. 16. 94 d. 
7691. 4s 676 J. 16. 74 d. 6. 175. 95 % Gab & 
16 4. 71 . . 2 170. 195. 9 40. An- 
ſwer 9139 J. 7. 74 4. 


| What is the amount of 7 49 J. 16h; 114 d. 467% 165. 
od, 191. 16 1 d. 74h 195% 9% &., OT 
44.4; 479 J. 11.5. 44d. 467 J. 18s. 4d. 469-4, 12% 
91 d. 749 J. 125. 49 J. 10 d. 45 J. 19s. 64. as Ws 
103 d. Aniwer 4038 J. O. 8xd. _ 


Bought the following articles, which coſt as below, 
butter, 15. 24 d. cheeſe, 5 5. 9d. beef, 115. 9d. mut- 
"» 37. 6d, veal, 47. 7d. ducks, 25. 44. hens, 1's. 

＋ d. geeſe, 4. 6 4. ſalmon, 25. 4 d. ſugar, 4s. 6d. 
2 16 J. 4 4. coffee, 12 5. 6d. and chocolate, 1 
75. 64. What is the expence of the whole? An- 
Der 18 7. 2 f. 5 

The 


24 Appirion of Comrouny QuanrTiIT1ES, 


The ſide of a Ledger conſiſts of the following ſums, 
required the ſum total? 127. 19s. 54. 195. 4 d. 40. 
i0s. 6d. 51. 105. 9d. 46 J. 185. 4 d. 461. 195. 
84 J. 197. 44. 941. 65. 51. 195. 4d. 44. 165. 11d. 

46 J. 129. 9d. 49). 127. 4d. 32 J. 145. 9d. 467. 
19 7. 11d. 49 J. 125. 461. 195. 4d. 4671. 195. 4d. 
47 J. 125. 841. 127. and 45 J. 19 7. 6d. An- 
{wer 12311. 12 5. 5d. 8 


| A merchant balancing his books, finds he has as fol- 
1 lows, viz. In caſh, 1446 J. 14s. 4 4. broad cloths, 
i 762 J. 12 5. ſcarlets, 647. 14 s. ſerges, 49 J. 13s. 44d. 
1 flhip, Dolphin, 9261. 127. ſugars, 144 J. 177. 6 d. 
indigoes, 400 J. coffee, 324 /. 167. 22, tea, 46/7. 195. 
11 d. wines, 747/. 16. by W. Watſon, 176/. 147. 
7d. Robert Loſs, 97 J. 175. 7 d. Sam. Simpſon, 7071“. 
147. and by John Thompſon, 112 J. 19. 8 d. What 
does the whole amount to? Anſwer 60101. 15. 13d 


| Laid out, half-a-crown, ſeventeen pence, five groats 
and two pence, thirteen pence, a crown, half-a-guinea, 
| three half crowns, eight groats, twenty-five ſhillings, 
* thirteen pence, five farthings, a quarter-guinea, and 
= eighteen pence ; required the ſum in pounds, ſhillings, 
bi er 3/. f. 55d. ä 
A gentleman dying, left by will, to his eldeſt ſon, 
three thouſand and 50 pounds; to his younger ſon, a 
thouſand 5 hundred; to his daughter 7 hundred and 
1 50; to 5 poor relations, each 35 J. and to his executors 
ia the remainder, which was 265 J. I demand the old 
. gentleman's fortune? Anſwer 5740. 


# An old man's age was required, who ſaid IJ have 5 

* ſons and three daughters, between the birth of each of 

my ſons was two years, between my laſt ſon and firſt 

daughter 4 years; likewiſe 4 years between each of the 

reſt; in my 20th year was my firſt ſon born; and that. 

Ut) is now the age of my youngeſt daughter, from hence 

[4 the father's age is required. Anſwer 60 years, 

fl __ Weſhall, in this place, inſert the tables of the diffe- 

rent denominations of the moſt ordinary weights and 

1 meaſures, as, without an acquaintance with them, the 

i addition of thoſe weights, &c. cannot eaſily be attained. th 
þ | 2203 - bi ; 
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Is Tror WE1cur. 


24 grains (marked Gr.) make 1 pennyweight, 

20 pennyweights (dwt.) 1 ounce, _ 

12 ounces (-2.) 1 pound (marked 1.) 
- BY which are weighed gold, ſilver, clean Sc. 


In Avoikborois Weichr. 
16 drams (marked are) make 1 ounce, 


16 ounces (oz.) 1 pound, 

28 pound (45.) 1 quarter, 

4 quarters (gr.) 1 hundred weight, 

20 hundred weight (cat.) 1 ton... 

Groceries, iron, lead, Sc. are weighed by this 
weight, 


In 1 Walen *. 
20 grains (marked gr.) make 1 ſcruple, 


z ſeruples (9) 1 dram, 
8 drams (5) | 1 ounce, 
12 ounces (F) 1 pound, (45.) 
In Loxc Mr agus. 1 
3 barley- corns make 1 inch, IT 
12 inches 5 1 ede, 
4 feet 1 yard, 
8 yards 1 pole or perch, 
40 poles 1 furlong, 
8 furlongs 1 mile, 
miles 1 league, 
20 leagues 1 degree, 
I; Conx Mzasuxx. | 
2 gallons make 1 peck, 
4 pecks © 1 buſhel, 
8 buſhels 1 quarter, 
5 quarters 1 load. 
. ” . 5 | In 
Apothecaries buy drugs by Avoirdupois . but ſell by 5 


this. We may likewiſe obſerve, that 19 b. IPA is nearly 14 Ib. 
1 Rveidupois. | 


i = ADDITION of CoMPOUND QuaAnTITIES. 
i In Wixt Mzasvas. 
BW 2 pints make I quart, 
0 4 quarts 1 gallon, 
4 63 gallons 1 hogſhead, 
9 4 hogſheads (or 2 butts) 1 tun. 
0 | In Aus and BEER MEazuRE. | 
[| 2 pints make 1 quart, 
10 4 quarts 1 gallon, 
1 8 gallons 1 firkin of ale, 
Wil 9 gallons I firkin of beer, 
it 4 firkins 1 barrel, 
ou 2 barrels 1 hogſhead, 
1 | E — 4 
Ut 60 ſeconds make 1 minute, 
bi 60 minutes 1 hour, 
bt, 24 hours 1 day, 
4 7 days 1 week, 
* 4 weeks 1 month, 
| 12 callender UE. or 13 ons months, or 305 
1 days, I year, 
q 8 CincvLan Morro. 
2 60 thirds 1 by ) make 1 ſecant, 


60 ſeconds (“0 1 minute, 

60 minutes — 3 1 degree, 

30 fegrees (“ . 
; 12 ſigns, or 360 degrees the whole circumfe- 
rence of a circle. „ : 
b 5 EXAMPLES. 
| 13. 92, davt. gr. tons cawt. qr. lb. 
"| 864 10 17 22 479 14 2 18 
i 769 7 19 14 179 19 1 19. 
ö 1622 i 
ix 236 10-18 23 199 14 1 19 
4 P 19 15 2 
"| 176 10 14 24 i114 16 3 25 
1 r 12 19 "2 0 
0 24 10 18 16 a 
1 my . N 
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cwts. qr. bh, 5. 02, dr. tons FR? 


gr. 
740 1 14 © © 124 % 7 + SEO 
472 - 3 % - 147 147 56 9 18 1 
34 1 18 126 15 14 12 17 O 
84 3 24 235 "14 +23 7 19 I 
87 7 19 846 13 14 14 16 3 
Vf. Jar I ih 5 
76 2 24 18 11 8 14 1 
16 2-19. „ 9 4 12 0 
24 1 | 7 14 © 


1 8 


— 1 
— 


— — — — 


miles f. p. 7 OS tons bbs. #ll. | 


qts. 
749 7 14 4 33 17 21 0 TONY 
714 6 24 45 49 59 47 76 1 62 2 
747 1 % ) —17 14 $6. ꝶ © mes 
146 5 18 45 36 17 14 19.2 53 53 
96 4 39 5 39 14 25 126 1 42 1 
164 6 24 5 47 16'28 ĩð , 286.8 
384 1 25 1%. „„er, 24 © ng 
79 5 24 3 27 17 54 7 a 09 


— 
— 
O 
— 
18 
— 
CO 
Sa 
1 


34. It h be needleſs to multiply examples under all 
the different kinds of weights, meaſures, &c. as theſe 
can eaſily be enlarged upon by the teacher, or judicious - 


| learner; only I would obſerve: to the latter, that, in 


pr opoſing examples to himſelf, he is always to conſider 
the higheſt denomination (or that towards his left 
hand) as whole numbers, and, in any of the others, 
he muſt not ſet down a quantity ſo large as to make 


one or more of the next ſuperior denomination : for in- 


ſtance in the laſt example, at gallons-no number ought 
to exceed 62, becauſe 63 gallons make one hogſhead. 
To render the method of adding the different ſpecies of 


weights, meaſures, &c, as eaſy as poſſible, I ſhall give 


C'2 e an 


28 SUBTRACTION of ComPounD QUANTITIES, 


an illuſtration of the laſt example agreeable to the 


general rule, art. 32. And beginning with the quarts, : 


we have 2+3+2+i+3+2+2+3= 18 quarts, 
Which divided by 4, gives 4 gallons and 2 quarts, the 


quarts being ſet down, we carry 4 to the gallons, 


where 4 +9 +4 F6+2+3+1i+2+2= 33, in a 
convenient place of the paper or ſlate, place down 3, 
and carry the other 3 to the place of tens at the ſaid gal- 
lons, and 3 +i+2 +1tq4,+5+6+6+z5= 33, which 
placed before the other 3, becomes 333, now the 63s in 


333, is 5 times and 18 over; that is 5 hogſheads 18 


allons ; therefore ſet down 18 and carry 5, and 5 + 3 
+1+0+1+2T+T2+1+3=18, and the 4s in 18 is 4 times 
and 2 over, viz. 4 tuns and 2 hogſheads, the 2 place 
under hogſheads, and carry the 4 to tuns, which are 

added as directed art. 12, . 


SUBTRACTION of Conrounyd QuanxTITIES. 


35. Rur k. I any denomination, when the quantity in 
the lower line is more than that above, borrow ſo many as 
make one of the next ſuperior kind, which add to the up- 


permoſt line, and the difference between this ſum and the 
quantity below place down, obſerving to carry an unit to 


the next ſuperior dencmination as often as yeu have occa- 
© often to borrow, N 8 


Of Mons v. 
OI 
From 764 169% 2941 72 
Take 72 17 72 172 16 104 
Difference PSY 19 TH DE 0 94 


Proof 764 16 92 


Irtrvu- 


SUBTRACTION of CoMPounD QUANTITIES. 29- 
ILLUSTRATION. 

Now, in example firſt, 4 from + I cannot, but bor- 
rowing 4, it is 4+2=6, that is 3 from 6 and 4 re- 
mains, which put down, I carry the 4 farthings, being 
1 penny, to the pence, ſaying 1+7 is 8, and 8 from 
9 and 1 remains, which put down, I have none to car- 

ry; but 17 from 16 I cannot, I therefore borrow 20, 
and 20 + 16 = 36, then 17 from 36 and 19 remains, 
which place under ſhillings, carrying 1 to the pounds, 
they are managed by art. 16. and the proof is had by 
adding the ſubtrahend to the difference, 


LE. Rr. * 19 


EXAMPLES. 


„„ „ on 
From 9749 17. a* 4740 14 © 84 14 9 
Take 112 17 94 84 15 94 17 19 10 


Diff. 


—— 


Proof. 
. 4. 4. . , 8 
Borrowed 747 17 94 74 9 B74 19. oz 
Paid 74 18 4x; 614 19 114 176 18 72 
To-pay 85 . 
r . 4. | yt 7 PF. 


Lent 549: 14 95 749 14 11 746 16 97. 
Received 646 19 Cr 478 19 10 72 19 10 


5 
W 


ä — 
» 
nw — 


Fo receive 


Prof 


* 
* —_ 
* - 


— 9 - 
ct " 
—— Ann. 
* . 
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Paid in al! Paid in all 


Vet to pay 44 18 114 Jet to pay 


CCC 
. 74 19 45 746 16 74 876 17 94 
Paid 16 16 92 14 19 71 146 19 112 


: Wat” ; 


Proof 


From 1 J. take 14 J. abi 195. 102 d. 

From 54 thouſand and E pounds take 9 J. 12 7. 64 4. 
Anſwer 53995 J. 77. 55 4 

Dorromed 50 pounds ; paid 12 J. 145. 64, What's 


| to pay? Anſwer 37 J. 57. 6 d. 


From 92 thouſand pound take a farthing. Anſwer 


| ca * 114 4. 


. . 

Borrowed ' 750 'o ©. Borrowed 749 12 
LEI T0 "MT": 
Paid at 12 17 94 Paid at 124 16 
different 4 14 16 111 different 4416 17 
times # 24 17 104 times 56 17 
nnn 84 19 


5 


AO Oo DS. 


1 +4 


—— ꝛa—mͥ—ꝛ 


Borrowed 17491. 147. 6 d. ＋ 521. 175. 45d. + 
78 J. 125. ＋ 192 /. 175. 10 d. +7561, 105. 6d. ＋ 72 /. 
19 5. 11 d. ＋ 78 J. + 100 J. ＋ 192 J. 125. 9 d. Paid 7491. 
+ 10 J. 12 5. +731, 195. 65, ＋ 144 J. 195. 4. ＋ 491. 
195. 6 d. 178 J. 19. 6d. +741. 167 ＋ 19 J. 125. 9d. 
+92/. 175. 6d. ＋ 96 J. 1171. 195. 10 d. What's re- 


maining to pay? Anſwer 1185. 87. 114 4. 


of 


SUBTRACTION of Co MPOUND QUANTITIES. 31 
Wiens and Mg ASURES, 
EXAMPLES. 9 


Iz. 0%. dave. gr. lb. oz, dwt. gr. 02 di. gr. 


Bought 794 10 14 20 72 10 ½%%%/%ͤ dll, 0G 
Sold 456 4 16 22 19 10 16 21 66 19 21 


—— —— — — — — — — — 


To fell 298 5 17 22 


Proof 754 10 14 20 125 
tons caut. gr. lb. wt. gr. S3. ot: ors 
74% i 17. 1344, 2 Re 
75 17 3 24 16 2 21 16 14 12 

669 19 3 23 . 


— 


3 pipes gl. gr. gll. gr. pt. miles f. p. yds. 


7 44.5 11 ©. L 
3 „„ ww 5 8» 
15 

1 44 2 


Take 17 grains of ſilver from 6 ounces. Anſwer 
5 02. 19 dwt. 7 gr. „ 
Take 14 /b. Avoirdupois from 14 hundred weight. 
Anſwer. 13 ct. 3 gr. 1416. 473 19 


In this and the former examples, it is better to take the quan- 
tity below from the number we borrow, and then add what re- 
mains to the upper line, which will give the difference: thus $6 
from 44 I cannot, but 56 from 63 and j remains, and 7 and 44 
make 51, the true difference. 


32 Mer rirzicarion of Compound QUanTITEES:. 


Take 4 gallons of wine from 4 butts Anſwer 


3 5. 1 d. 59 gll. 


From 3 miles take 4 yards. Anſwer 2 m. 7. 


39 p. 1% yd. 


From 1 year, or 365 days, take 40 minutes - 
3 1 | m. w. d. 5. . 
12 3 6 23 20. 

days h. m. 
364 23 20 


Anſwer 


Suppoſe a child born in the year. 1739, married in 
the year. 1762 5 how old Was he when married ? how 
long ſince his marriage? and how old is he this pre- 
ſent year 19790? TD WE. 
23 years of age when married. 
Anſwer 4 8 years ſince his marriage. 

31 years his preſent age. 


Suppoſe the foundation of a caſtle laid in the year of 
Chriſt 300, finiſhed in 451, deſtroyed in 946, the foun- 


dation relaid in 1264, refiniſhed in 1300, and is now 


ſtanding, viz. in 1770, I demand how long in build- 
ing? how long it ſtood? how long in ruins > how long 
in rebuilding ? how long ſince rebuilt? and how long 
ſince the firſt foundation was laid? Anſwer. In 
building, 51 years; it ſtood, 495 years; in ruins, 318 
years; in rebuilding, 36 years; ſince rebuilt, 470 
years; ſince the foundation was firſt laid, 1370 years. 


 MULTIP LICATION of Comrounn QuanT1ITIES:. 


NU. 


_ Multiply each denomination. in the multiplicand by the. 
multiplier, fin ding how many of the next ſuperior kind the 
product makes, placing dewn the exceſs, and carrying the 
quantity contained to the next greater denomination, fo 


proceeding throughout” the whole, 
Ex- 


MvuLTIPLICATION of Compound QuanTITIES, 33 


ExanmneLeEs. 


| V 
Multiply 47 17 45 by 5. 
| | 5 


4. 8 © 104 product. 


ILLUSTRATION, 


Beginning with the loweſt denomination, I ſay 5 times 
nis 5, and becauſe 5 halfpennies is 21d. I ſet down + 
and carry 2, ſaying 5 X 4 = 20, and 2 carried is 22; 
then becauſe 22 pence make 15. 10 d. I place down 
10 d. and carry 1, then ſay 5 times 5 is 35, and x 
more is 36, in a convenient place of the paper or ſlate, 
I ſet down 6 and carry 3 to the tens place of the ſhil- 
lings, and ſay 5x 1is5, and 3 is 8, which placed be- 
fore the 6, it becomes 86 ſhillings, which is 4/. 6s, I 
then place the 6 5. down, carrying 4 to the units place 
in the pounds, which is performed agreeable to what is 
taught article 20. The inſpection of the following e- 
amples will aſſiſt the ſtudent in his further enquiries in- 
to this uſeful and practical rule, LE. 


75 5 45 b 7. d. , 8 5 1. a. 
Multiply 74 14 9 Multiply 17 92 
By . By ö 
Product 448 . 4. 6 4 6 * 
oz. dwt. gr. . oz, dat. 
Multiply 3 10 21 Multiply 3 8 3 
#1 3 -% a 1b, 18 4 18 


cbt. 


34 MuLTIPLICATION of ComrounD QUANTITIES. 


Multiply 13 1 21 Multiply 8 8 8 | 
By + 2G f A þ 
cut. 80 2 14 75. 68 4 0 


— 


— 


7. If the multiplier exceed 12, its components muſt 
be found, that is, ſuch numbers as, when multiplied 
together, ſhall produce the quantity wanted. 


— 


n. 
duni, ” 12 6 by 72. 5 
| E 
| Becauſe 8X9 = 72> e 7 12 6 
| 2 
+, ting 


3 1 549 anſwer. 
cwt. gr. b. 
MOEPT. 2. 1 % by: 95+ 


cut. gr. th. 

| Becauſe 5X5 X * 75» therefore A us 
5 

* 11 3 14 

. * 

"$9 2-504 

3 


cat. 178 0 14 anſwer. 


Multiply PAY 5 WY by 567. 
9X9X7X741., 165. 44 = 424211. 15. 0d. anſ. 
Multiply 177. 94d. by 576. 
8 2 = 5121. 85, od. anſ. 

| . 38. But 


1 | 9998 4 1 * hs 
MuLTIPLICATION of Compound QuaxTiTIES, 33 


38. But if the multiplier be ſuch as cannot be ex- 
preſſed by the continued multiplication of components, 
take ſome numbers, the product of which may come 
near the value of the quantity given, then with the de- 
fect or exceſs, multiply the multiplicand, the ſum or 
difference of theſe products Wenn will give the 
true anſwer. 


EXAMPLES. 
5 eien J 12 6 by 38. 
FC. 1. 4. 


| Since 6X6= = 36 and 5 + 2 ='38, ae 7 12 6 
8 6 


— 


The product e of 6 = 45 15 
5 


. product of 6 * 6 2 36 
The produd of 7 /. 127. 6d, by2 


wi 
— 

Wa 

wi 


The product of 38 = £. 289 1 15 


3 tb. oz. dwt. gr. 
Multiply 7 . by 68. 


Becuady 10X 45 70, and 


lh. ox. daut. gr. 
70-2868 therefore 7 5 
10 


74 10 * 8 
5 7 


1 9 5 = bee 1 


14 11 15 16 = the product of 2. 


J. 509 4 12 16 e 68. 


—— 


My 39, Where 


36 Mut TiPL1CATION of Coround Quanririns: 


39. When the multiplier exceeds 100, the moſt eli- | 
gible way is that below, which win appear evident by 


inſpection. 
E x AM * L E. 
| „ 
Multiply 19 4% by 126. 
| | 10 


11 
. N 


. 


ij 
1 
$, | 
R 


5 6 = the product of 100 
7. 0 13 0 N 2 2 19 7 6 = the product of 20 
£ #737 = the product of 6 


122 1 3 = the product of 126 


: „ 
Multiply 9 4+ by 396. 
5 
| 9 4x * 6 


LS | 
wr 
1 
+; 
f 
i 
ty 
4 
1 
. 
; 
% 
4 
I 
4 
go 
. 
Ra 
{boy 
. 
71 
43 
18 
A 
7 
32 
Pr. 
* 
1% 
FI 
721 
75 
1 
} 
1315 
11 
TE 
1 
1 
1 
1 
13 
Fl 
1 i 
7 7: 3&5 
*b1 I'S 
8 
by. : 
. 
:3: 12283 
n 
4 
5 
* 
* 
4 ö 
44 
His 
ls + 
1 
4 A 
"1 40 
n % 
$64 5 
17 VP 
1 1 
1 4 
2 4 
17. 
1 
k 
8 
1 + 
4+ - 
+ 
„ 
. 111 
15 
£2 
+ : 
T7 
. 
by 4 
"-14 58 
i; v1 * 
4: 
1 
1 11 < 
v 1 N 
1 ? 
S335 
* 13 4 
0 pas 2 2 
— 
E 15 


r 


5 
_ 5 
= 


4 4 13 9X 9 
IO | 

1h. 46 17 6 
1 E 140 12 6 
wr 42 3 9 
31 23 


1 £ 1 1 7 * , 
— 4 N N & 
mp rr er ER COPY Me. FF 
22 s . mee” CET: ve v4 of hae ts fu wy 
2 3 r S K 
* p * 1 „ 1 - 


„ 098290 
. 


the product of 300 
the product of go 
the product of 6 


«A cry 
— 


£4, 185 - 6 the product of 396 


— 


* Becauſe this rule extends to any proportion 
where the diviſor is an unit, and conſequently ex- 
| emal 
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tremely uſeful in calculating the value of any quantity 


of goods not exceeding a thouſand *, we ſhall add a 
| few practical queſtions, | 


What is the value of 43 lb. of indigo, at 6 + . per 
32. 4 

97 Cut. of cheeſe at 1 /. 5s. 34. per cut. An- 
ſwer 122 J. 9. 3 . 

17 Yards of holland at 75: 8+ d. per yard, An- 
ſwer 6 J. 11, of d. 
74 Yards of ſtuff, at 1 5. 44 d. per yard. Anſwer 
el. 15.9 @, 7 Bn | 

6% 1 pair of 1 mitts, at 15. 10d. per pair. An- 
ſwer 7 J. 

63 Gallon of brandy, at 125. " pe. gallon. An- 
ſwer 38 J. 175. 

84 Pieces of broad cloath, at 167. od, per yard, 
Anſ. 70 J. 75. 

7 Dozen of hats at 10 6. 8 d. each. | Anſwer 


44 /. 16 5. 
5+ Dozen * plated buttons, at 35: 4 d. per dozen. 


Anſw er 11. 


9 bb. of T4 atgs. 44. per lb. Anſ. 361. 17 7. 8 d. 
396 1b. of tobacco, at 1. 2d. per /b. Anſ. 23 J. 122. 
56 Ounces of ſilver, at 65. 10 4. per ounce. An- 
{wer t; CF, 165. 
135 Gallons of rum at 75. 5 4. per gallon. An- 
(wer 50 1. 15. 46. | 
336 Packs of yarn, at 8/. 16 5. 5 d. per pack. "= 
ſwer 2963 /. 16 5, 
729 Hogſheads of tobacco, at 3 J. 75. 9X d. per hhd. 


Anſwer 24711. 0. 14 d. 


41. ſhall next give ſomes queſtions in what i is called 
continued multiplication. 

What number is that, which being divided contin 
by 1, 2, 3» 1 . 6, 7, 8, 9, mall leave no remainder ? 

| I 


»wWhen the quantity is large, the work is better and eaſier per- 
formed by the Rule of three or Practice. We may alfo obſerve, 


that when the quantity contains &, X, 4, thoſe * muſt be taken 
F the price and added to the ogg: 


* 


38 Mur rirricariex of Compound QUANTITIES, 


The truth of this example is eally examined, 
5 FOG by 4 8, 75 Kc. 


A 


2 [aclur]s. 


| * 
Q& © 


5040 
8 


40320 
9 


36 288 ol anſwer, 


How many changes may be rung on 6 bells? 
 Heretx2%3X4X5Xx6= 720changes the anſwer. 
A roper gave his daughter 20 ropes for her portion, 
every rope had 20 knots, at every knot hung 20 purſes, 


in every purſe were 20 pounds, I demand the Lady's 


fortune ? 20 X 20 Xx 20 X 20 = 16000 I. anſwer. 
A ' gentleman aſked his hoſt what he would take for 


| His board ſo long as he could place himſelf and family, 
conſiſting of 7 perſons, in a different poſition every day 
at dinner? The hoſt, thinking it could not be long, ſaid 


5 J. to which the gentleman agreed. How long had he 


— a right to ſtay ? FFA 


= 5040 days.“ | | - » = 


» Which is almoſt 14 years. Many more examples of this kind 


might be propoſed ; but theſe are ſufficient to ſhew the amazing 
power of numbers by continved multip! ication, 


tn „ CC On „ KC 


+ 8: & Fo << w 


9 a 


 Diviniox' of Comvouny QuantiviEs, 39 
DIVI 8 ION of Compouny Q.. 


Ru Lx. 


42. Divide the integral part by the rule for whole Nuns 
bers (art. 27), then multiply the remainder by fo many of 
the next inferior denomination as make 1 in that pre- 
ceding it, taking in, or adding the quantity in the next loau- 
er denomination, (in the dividend) to the product, to which 
bring the diviſor in order of diviſion, ard divide thereby; 
in like manner proceeding with the other remainders and de- 


nominatioi.s, ſetting the ſeveral quotients in order after 
each other 1 the anſwer. 


 ExXAnPLES. 


Divide 4679 /. 12 5. 4d. among 13 perſons equally, 
Dreaior, Dividend. Quotient. 
„ „ö + 
13) 479 14 4 639 19 4 3" 
i | 


eee e 
«ij 2159 16 4 2 
di 17'S: , 
HT. „ 369 9 3 
_ 1 WE retnainder, 
T2 4679 12 4 proof. 
13) 252 (9 
136 
= * By conſulting the rule” and in- 
NOM ſpecting the work, the method will 
; 11. | pear eaſy. We may obſerve, that 
\ N | the o farthings remaining cannot be 
5 divided among 13 perſons; but in cal- 
„ culations, where it is neceſſary to pre- 
13) „ < ſerve the remainders, they are ſet as in 
| 2 i the quotient, and are called frafions, 
> Ls | the value of which (in the preſent caſe) 
12 | is nine-thirteenths of a farthing to each 
13) 48 (3 
39 


„ o 29 


40 Divisiox of ComPounD QUANTITIES. 


Divide 7463 92. 19 dwt, 19 gr. DF 376. 


_ equally. 
| cr. gr, 1. et, gr. lb. 
1249) 549 1 14 ( © 2 6 anſwer. 
- 5 10 * 9 
1349) 2997 (2 „ CRE 
1 2098 - > 
+: Þ 7. 38, 3 EY 
2 | 10 | 
2392 RE 
598 166 8 
14 . 
A 4 3 26 
. 2 2 12 remainder. 
PPP — 
| Cut. 749 1 14 
292 remain. — — __ Divide 


02, dat. gr. 02. dat. 
526) 7463 19 19 69 17 anſwer, | 
376* on. daut. 
Tc 19 17 XG 
- 3703 AL os 
3384 3 
— 198 10 * 7 
319 © ae 10 
8 20 : | 1 Ng — 
— __ -..- pol | 
376) 6399 (17 — $ 
376 4 . * 
VVV 
2639 | 1389 10 
2632 „„ 5 
s gr. 5 7 19 remainder. 
dwt. 7 19 remainder. — — 
— 7 = ks 2 1 19 proof. 


Divide 749 ct. 1 gr. 14 . — 1349 ſeamen 


pa... ot lt HY et mon & 


n a x 9 1 n * 
» : 


Div1s1oNn of CompounD QUANTITIES... 41 
Divide 54964 J. 13 5. 64d. among 400 ſeamen, in- 
cluding 8 officers, to have ſhares as follows : The firſt 
$ common men's ſhares, the ſecond 7, the third 4, the 
fourth 5, and the other 4 each 3. What are the reſpec- 
tive ſhares of the officers, and what is a common man's 
ſhare ? Vr a ers | 
From 400 ſeamen | 392 common men's ſhares: 
Take 8 officers | 8 dit, for the 1ſt officer 
£ 5 Then] 7 dit. for the 2d dit. 
Diff. 392 com. men add] 6 dit. for the zd dit. 
— 5 dit. for the 4th dit. 
8 12 dit, for the 4 rem. of- 


430 ſing. ſhares the diviſ. 


EY So OY ON. i 1 5 
430) 74964 13.6% (174 6 84 a ſingle ſhare 
430 8 i 


2 dit. for the iſt 


3196 1394 13 10 
„ 3010 13220 7 I5 as ẽÄU: 
1046 O 43.2: 6 
1864 871 13 54 = 5 dit, for the ai: 
17298 523 0. A 3d the wr 
HE 523 ©:. 25. dit, for ey 
144 523 © 1 dit. ror 
20 „83 0 2 dit. for the 8th. 


„ „ O8q39 17. 10 
430) 2893 (6 2 ons An. 
283580 74964 13 6% = 430 dit. the proof. 


392 dit. com. men 


—— — 


313% 
12 

430) 3762 (8 
344⁰ 


322 
4 


1290 
1290 


- CA. 
0 ——— 3 
; * nd) 
wn? 


2 


4 Division of Comrouxy QuanTiTIES, 


. 
174 6 81 K* 2 
10 | 


* 


1743 7 ARS. 
10 | 


— TY 


17433 12 11 
8 


8 * 


52301 18 4 
15690 5 7% 
| 399 13 $55 


Le 68339 17 10, = 392 ſingle ſhares. 


3. The ſame contractions may be uſed 1 in compound 
Anion as in integral Numbers. 


EXAMPLES. 
*, © 
Divide 7466 bs 2 by 3. 


13 
"BE Bog __ 


3) 7466 14 2 


2488 18 O 2F 


_— 


ILLUSTRATION. 


Having proceeded with the whole en as direc 
ed at art, 20, there remains 2 from pounds, which mul - 
tiplied mentally by 20, taking in the 148. will be 54, 
and the 3s in 5 once and 2 over; but the 38 in 24 are 
8 times and o over; then the 35. in 2 are no times and 2 

over, which multiplied by 4 is 8, and the 3s in 8 are 2 
times and 2 over, that is 7 farthings, hence the quo- 
tient is 2488 J. 187. od. 22 /. The learner is carefully 

; to obſerve, that what remains from pounds muſt be mul- 

"i  Uplicd in the mind by 20, taking in, or adding the fhil- 

_ | | lings 


—— 


| D1vis1On of Comerouns: QvanTiTiIES:, 42 
lings in the dividend to the product, which divided by 
the given diviſor, the quotient is put down as ſhillings, 
and the remainder multiplied by 12, taking the pence 
in the dividend into the product, it is again divided 
with the. diviſor, &c. the like is to be underſtood of o- 
ther denominations, which I would have the learner to 
be particularly careful in obſerving, having found; in the 
courle of teaching, that youth are frequently miſtaken in 
this reſpect, and therefore utiable to bring their work tg. 


a true concluſion. 


Divide 749 J. 12 1. 9 d. by 3G. 
5 
6) 740 12 9 
6) 124 18 r 


| ———— 


— ————_—_— 


. 20 16 Fr 


' Divide 257 J. 27. 6 d. among 12 perſons equally; 


Anſ. 211. O&M. © | | 3s 
The diviſor 120, the dividend 154 J. 175. 6d. what 
is the quotient? Anſwer 1/. 57. 94 d. 


If 845 oxen coſt 10583 J. 125. 6d: what is the price 


of one oz? Anſwer 127. 105. 6 4. . 
If 648 yards of ſatin coſt 405 J. what's the price of 


one yard? Anſ. 127. 6 d. 


A trader cleared 1467 J. in 19 years, what is that a- | 
year? "Ant. 99H 4+. 24. 2 | 
Divide 14460 /. prize-money among 320 ſailors, and' _ 


give 5 a double ſhare, Anſ. The 5 had each 88 J. 


19 7. 8422 d. the others each 44 J. 9. 104% d. 
If a perſon ſpend 43 J. 125. in a month, or 30 days, 


what is that per day? Anſ. 1 I. 91. od. 3 


J. 
Suppoſe 25 oxen coſt 292 1. 12 5. what wil a 
colt ? Ant. 11 J. 14. . 3337. 2 
Divide 549 /. by 72. Anſ. 7/. 125. 6 d. 


* This example proves the 1ſt example in Multiplication, art. 377. 
and in like manner may any of the reſt be proved. 285 


REeDucTioN. 


wi EELDUCTION; 
4 | Dee NI T 10 N 
4 44. Eduction is the changing of one denomination 
5 | to that of ſome other, but retaining the ſame 
"i value. If any given denomination 1s reduced to ano- 
* ther, but ſuperior, it is called reduction aſcending ; but, 
1 if to an inferior one, deſcending. | 
"T4 
x Þ 4 ; | : 
1404 Va ſuperior denomination is to be reduced to an infe- 
1 rior, multiply continually by fo many of the next inferior 
kN denomination as made one in that preceding it, going thus 
ig through all the intermediate denominations, taking in or 
me .- adding the ſeveral quantities in each kind to their ſeveral 
if products reſpectively as you proceed: but to reduce an in- 
or ferior denomination to one ſuperior, th? very contrary ne- 
5 ted muſt be uſed, viz. that of a continual 4 ton. 
ExXAMPLES. . 1 
1 . | 
In 746 14 64 how many Bruns + 
14934 ſhillings 
12 
179214 pence 
4 
7168 59 farthings, 
In 
fc 
b 


ES „ 


| RevvcriON. Ta 
Inu 716859 farthings, how many pounds? 
4 716859 1 

12) 1792144 


20) 149314 6. 
. 745 14. 6F*: 


In 7564 /. 105. 8 d. how many crowns, half-crowns, 
ſhillings, pence, and halfpence, and of each an equal 
number. — | | i 


5 o a crown 4 
2 6 half-a-crown 764 10 8 
1 © a ſhilling 55 
o 1 a penny 
O ot a halfpenny 15290 
8 + ſum : — 
12 | 183483 
2— | 1 . Ml 
in — 5 
2 20) 366976 (1772 487 anſwer 
— 207 22 1 
207 halfpence — — 
| * $99 - 
—_ \ 
1507 
1449 
| 586 
414 
3 | Ny 
— | How 


in Theſe two examples prove each other. The method of per- | 
forming the operation is ſo eaſy, that an inſpection of the work will 
be a ſufficient illuſtration. | . | 


tl de; — 


46 Repucrion. 


LA. - 
22% "4% 8 Dee 


IJ M 
1 
{I 2 
# 7 
. 
Lt 
. 4 
7 
4 
. 
1 
4 = 
br — . 
. bi 
* # 
be 2 5 . 
. 
18 
I» o 
+ x 
3 : 
4%. 15 14 
5 4 £ *3 
1 3 
4577 1 
r 
5 
2 . 
i 4 
1 
1 . 
MM : 
13 
: 
4 
8 : 
2 
1 bd 
E-'L 
i 5&4 7 
1.5% 
Ties 6 
4 . 8 
5% 1 
1 bn 
1 
3 
l 11757 x 
bo $575 FE 
85 ; 7 
1 
$38 : 
. 1 
20 
$51 
a 
- 
£3 
33 
** . 
„ 
+4 
78 
12 
1 
1 
4 - 
4 ; 
2 1 
8 
4 
- IS - 
ES 
* 
2 5 
13TS + 
3 
* 
1 
1 
14 
3 * . - 
#3 8 
, 5 34 
2 if o * 1 
13 $7 
$47 
G47 *# 
TY 3 £ 
$74 
* a 
- FE &s 
1 Fas 
* "= . 
1 
E 4 22 
2 5 25 
"IN 5 55 £4 
+307 5 = 
„ 
py 5 
25 FT: — 
T4077 AS 
„ © 60 
5 1 
1 * 


How many farthings are in 74646 J. Anſwer 
71660160 farthings. 
In 71660160 farthings, how many pounds: ? An 


ſwer 74646 J. 
In 21 guineas how many N ? Anſwer 21168 
farthin . 


In 21 168 farthings, how many guineas? Anſwer 


21 guineas. 
In 1460 crowns, how many nobles at 65. 8 d. each ? 


Anſwer 1095 nobles. 


In 1095 nobles, how may crowns? Anſwer 1460 


crowns. 


In 72 J. 195. 6d. how many halfpence? ? Anſwer 


25028 halfpence. 5 
In 25028 halfpence, how many pounds? Anſwer, 
72 J. 197. 6d. 


In 749 J. 127. 64. how many ſix- pences? An- 


ſwer 2998 5 fix-pences. . 
In 29985 ſix-pences, how many pounds? Anſwer 


740 J. 127. 6d. 
In 74965 pieces of eight, each at 1 64. how ma- 
ny pounds? Anſwer 16867 J. 27. 6 d. 
In 16867 /. 2s. 6 d. how many pieces of cight? 


Anſwer 74965 Pieces. 


nn 


tai 


REvverTion of Troy WerGHT. | 47 | 
RE DU CT ION of WeicuTs, 


Nor Waichr. 
N | 13. 02. dus. FLAC | | : =; 
In 469 10 19 14 how many grains ? 

3 : 1 


5638 ounces 
+0 1 


112779 pennyweights 


451120 
223 FTP 


2706710 grains. 


1 


In 2706710 grains, how many pounds Troy ? 


6) 2706710 


4) 451118 2 


lo) 11277 2 


12) 5638 19 


1b. 469 10 19 14“ anſwer, 


In 769 ingots of ſilver, weighing, one with another, 3 10. 


1192, 18 dwt. 18 gr. per ingot, how many punch ladles, 
each 2 92. 10 dwt. 10 gr. tea- ſpoons, each 7 dw?. 14 gr. 
table-ſpoons, each 2 0g. 14 dw?. 19 gr. tea -tongs, each 
2 02. 16 dut. ſalvers, each 3 o. 19 dwt. cups, each 
4 02. 10 davt. pints, each 5 oz. 17 daut. and quarts, 1002, 


16 deut. of each an equal number? ; 


er 
The learner will find no difficulty in reducing theſe weights and 


meaſures, if he conſults the tables, art. 33. The 14 grains are ob- 


tained as directed per note to art. 30. 


. 4838 Revvcrioxn of TROY WZI CHT. 

bi ie . dats gr.- 

3. 95. dwt. „„ 18 

4 SS 1D 12 

ow 7 14 

Tt 4 19: 47 

5 20 

1 3 9 

Wt 4 10 958 

. 5 17 24 

It 10 16 

1 3 
3 33 10 19 1917 

AN 0 ES 

11 — 23010 

4 670 769 
95 24 — 
ie ". 09090 . 
446; 26809 138060 jy 
PE 1341 161070 
© hit —— — 
1 16099 ) 17694590 (1099 anſwer - 
. | | I6099 Mn | | x 


159509 : . I 
„ . 5 


146780 e oo I 
144891 Ti | 


1889 . 


WF 


Anſwer 431349 grains. . 
In 431349 grains, how many pounds Troy? An- 
ſwer 74/6. 10 . 12 dwt. 21 gr. 
In 172 crown-pieces, each 18 dwt. 14 gr. how many las 7 
. Troy? Anſwer 1316, 3 92, 16 dwt. 8 gr. by 
In 13 /b. 3 . 16 gut, 8 gr. how many crown pieces, Wit 
each 18 duft. 14gr. Aniwer 172 crowns. _ 


In 74 1b. 10 92. 12 dwt. 21 gr. how many grains 


. 


8 


AvoirpuPeorts WEIGHT, 


Of Avors b urs Wr ion r. 


In 64 tons, 14 cwt. 1 fr. 19/6. 4 oz. 13 dr. how many 
Drams? Anſ. 37113677 dr. 

In 37113677 drams how many tons? Anſ. 4 tors 
14 cwt. I gr. 1916, 40%. 13 dr. 

In 21 bags of pepper, each 377. 12 1b. how many 
Cavts ? Anſ. 18 cwts, 

In 18 cur. of Pepper how many bags, each 3 gre 


12 1b. Anſ. 21 bags. 

46. Becauſe it frequently is wanted to reduce hun- 
dred weights to pounds, I ſhall give ſome examples per- 
formed different ways, and thoſe the molt eaſy and 


practical. 


In 73 cut. 2 qr. 14 {b, how many pounds ? 
2 or thus, 3 thus, 4 thus 5 alſo thaw 


4 
„„ - - 206 0. 

. 204 73 73 803 876 
1 7370 3 

. 7370 8246 Jb. * 

2356 — 824616. 824616. 

00 * 8246176. 

82,4616. 

In 46 ct. 197. 1416. how many pounds? pi 
46 92 8 4642 
46 40 „ 952 

4642 4642 42 odd wt. 

| OR. *-.. oY $1940. 

519405. 5194/6. 519416. „ 

In 


E 


* In the firſt method we multiply by 4 and 28, 1 28 . is 
x quarter, and 4 quarters rc. in the ſecond we confer 112 B. 


as 1cwt. and therefore place 7 3 down twice, inſtead of multiplying 


M» 2, and then other twice removed each time 1 place more to the 


left hand, which is the ſame thing as multiplying by the two units 
or Ir, and the 2 gr. 1416. being 70 öb. is laced helow as the odd 
weight, and alladded together ; the third method is performed in the 
lame manner as the zd, ouly the firſt line! is the double of t. cuts, 


Inſtead 


h 6 ap 
— 9 


50 Repverio of Lone Mrasune. 


In 462 ct. 3 dr. 2116. how many pounds ? 5 
462 | = O24: 5; 924 46200 


402 | 462 5082 105 
a02: | „ 3 5564 
2058 | 105 a — 

— 5 51849 49869 
51849 55. 5184905. | i 


In 64 ew?. 377. 14/5. how many 16 An. 7266 16. 
In 63 c. 2 97. 1916. how _ lh ? Anſ. 7131 0b. 


of Loxo-mrasuns 


47 In 7626 miles, 772 19 %. 4% yd. 2 f. loi. 2b, how 
many barley-corngs? Anf. 1449728276. 

In 1449728276 barley-corns, how many miles? An. 
7626 miles, 7. 19 p. Ad. 2. 104. 26. N 

How many barley-corns will reach round the globe 
of our earth, being 360 degrees, each 69% miles ? Anſ. 
4755801600. 

How many times will the large wheel of the Kendal 
ſtage coach, being 64 yards circumference, turn over 
between London and Kendal, diſtant 257 miles ? Anf, 
67010422 times. 7 

It will be unneceſſary to multiply examples under 
all the tables. 148 . 


Of the RAT EO of NumBERSs, 


48 The ratio of numbers conſiſts in their compariſon 
or relation in reſpect of magnitude, numbers increal- 
ing or decreaſing by the continual addition or ſub— 


traction of ſome common quantity called the ratio, are 


Cad 


Inſtead of plucing them twice down; the fourth method is the cuts. 
doubled in the firſt, and in the ſorand? the ſaid cwvts. multipl 1ed by 17, 
and removed one place towards the left, the third line is the 70 0. 
odd weight, the fum of which is alfo the aniwer; and in the fifth 
method the cus arc multiplied by 100, and the odd weight taken 
in, the 2d line is the product of the cwts. by 12, the { ſum being 
| alſo the anſwer, 


JB ww — 


Nr Dix E Sor. 51 


ſaid to be in arithmetical progreſſion, thus, 1, 3 4,9: 


9, II and 12, 10, 8, 6, 4, 2, are each a ſeries . 


numbers in aba progreſſion; the firſt increaſmg 


by the- continual addition of two, and the other de- 


creaſing by the continual ſubtraction of 2. 

49. And the numbers 2, 4, 8, 16, 32, 64 and 96, 48, 
24, 12, 6, 3, are two ſeries of numbers, the firſt in - 
creaſing by the continual multiplication of 2 called the 
ratio, and the latter by the continual diviſion of 2; 


| theſe, we ſay, are in geometrical progreſſion. 


50. Four numbers are ſaid to be proportional, alſo if 


the ratio between the firſt and ſecond be the ſame as 


that between the third and fourth, thus, 422: 6 
here 4 contains 2 as many times as 6 does 3, and the 


contrary; and hence it is that the product of the ex- 


tremes are equal, the product of the Means (the firſt 


and fourth terms are called extremes with reſpect to the 


ſecond and third, which are the Means); for 4 & 32 
2X6, in which caſe the proportion is called direct. 
But four numbers are likewiſe proportional, if the pro- 
duct of the firſt and ſecond terms is equal, the product 
of the third and fourth thus; 16: 2 :: 8: 4, that is 
16 * 2 8X 4, and this is termed reciprocal or inverſe 
proportion, becauſe the fourth term is to the third 1 in- 
verſely, as the ſecond is to the firſt. 


R U L E 4 Than DIRECT ; 


Or GorDpEN RUE. , 


51. HE rule we now propoſe to treat of, is diftin- 
guiſhed with the appellation of Celden Rule, be- 
cauſe of its extenſive ule in arithmetic, Nothing rela- 


tive to computations of any kind, can be pr open fo- 


reign to ꝓr Egg 


DEFINITION. 


In this rule there are e always given three numbers 


to find a ſourth, bearing the ſame proportion to the 
E 2 __ third 
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| 52 Rurr of Tuxzx Dixrcr. 


third, as the ſecond doth to the firſt; and ſince the 
product of the extremes is equal the product of the means, 
(er art. 50. .) we have the following general rule. 


Rur x. 


| 52. State the IM by placin "8 the three given num- 
bers in ſuch order, that the firſi and third be of one 
kind, and the ſecond of the ſame kind as the fourth (or re- 
quired anſwer) ; then multiply ibe ſecond and third terms 
Together, and divide the product by the firſt, and the quo- 
tient will be the anſwer of the ſame denomination as the 
fecond number. I the firſt and third terms be of different 
denominations, they muſt be reduced to the ſame, and tho 
ſecond to the loweſt denomination mentioned, or lower if 
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ExANMYI ES. 


If 4 7 of broad cloath coſt 31. what will 12 
yards 24 a 


Vas. L. 8 
432 12 
1 


4) 36 


9 J. anſwer, 


f 2,76, of tea coſt 12 5. what will 124 16. coft ? 


8. a. a. 
T 3,143 *3 1869 


* Becauſe the ſecond under is ſhillings, the e is alſo is 
——_ and muſt * be divided AN 20 to reduce it to pounds. 
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Admit the Moon deſcribes the ecliptic being 360 
degrees in 272 3 8 how — ED does * paſs 


over in 1 day! 


Degrees 1377 anſwer. 


If a cb. of * coſt 3 5 12 4. of d. what will 7. 88 1 
3 gr. 14 1b. colt ? 


WW," of. . cut. gr: lb. 
7 23: 14 
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154 Rur r of Thyxer Dixzer: | 
Laid out 191 J. 137. 4 . for indigo, at 77. 8 d. 
per 1b. now, for every 3 156. of indigo, I bought 5 yards | 
of broad cloth at 16s. 6 d. per yard, how many 1%. ot | 
indigo and yards of broad cloth did I buy? how mult 
the indigo be ſold per Ib. and the broad cloth per yard, 
to gain 24/. per cent. and what was gained by the whole ? 
. 
2 $5 1% 104607059; 4- 
12 | 20 | 
92 . 
„ 
92) 46000 (500/b. 
„„ 460 | 
| 'F 155 ; . 3 
Fe £, | | 
100 
3 
1 . ts 
| "X00 * %% 3-Ys 
= | 20 gu. 1h 
| 2000 . 245 . 48 
. 1116 
1 — — 1 4 
1 24000 ) 11408 (0 9 6 per yd. 
1 5 
24000) 228160 (9 
| 216000 f 
12160 | ; 
+ ER = = 
5 24000) 145920 (6 | 
VF 5 
1920 | | 
| . 


: 500 en 
„ -> 4c; 14 3 


3) 2500 +, £2 408 2500 
| | | 2500 


8337 yards. | 


1 3) 495000 
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399 . I. 687 10 
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20) 20 5 5 — 
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5275 
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L. 211000 
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Anſwer 500 /b. of IE og 83334 yards of d | 


cloath, 9 5. 6 d. per Ib received for the indigo, IJ. 


0 5. 5 d. received for the broad cloath, 211 J. gained 
at the whole. | | 


Tf 12 yards of cloth coſt 1/. 16s. what will 456 
yards coſt? Anſwer 68 J. 8. 
If 1 55. of filyer is worth 3 J. 2 . what will 480 oz. 


15 dat. coſt ? Anſ. 62 J. 3s 4, 101 < 1 
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56 0 Un of Tyres DTR. 
If 4 hogfheads of wine coſt 56 / 147. what will the 
ie of one gallon be? Anſ. o/. 4s. 6d. 


What's the worth of 19 oz. 3 dwts. 5grs. of gold at] 


2 J. 19s, 4d. per ounce? Anſ. 56/. 165. 104 d. 
A merchant at London buys 64 tons of wine for 
460/7. the freight coſt 220/. the loading, unloading, &c. 
10/. the cuſtoms 15/. the charge of the cellar 8/, 
and he would gain 250/. A gentleman demands the 
value of 24 tons, what muſt he give? + Anſwer 
361/. 25. 6d. 
If a yard of cloth colt 75. 6d. what will 7 packs, 
| containing 8 parcels and every parcel 108 yards, coſt} 
Anſ. 2268 7. 
A grocer buys 24 font 12 cab. 2 gr. 1416, 12 2. of 


tobacco for 3678 J. 67. 4 d. what will one ounce coſt 


him ? Anti. of. os. 1, 

A boy being aſked the time of the day, ſaid, tis be- 
tween 5 and 6 o'clock, and the hour hand and minute 
hand are together, what was the exact time of the day! 
Anſ. 27 r palt 5 o'clock. 

A was robbed by B, who flies 40 miles per day, but 
3 days after A has intelligence of B, and purſues him 
at the rate of go miles per day; in how many days and 


after how many miles travel will A overtake B: 


Anſ. in 12 days and 600 miles, 
Lent 165 J. at 5. per cent. per annum, what will the 
intereſt be for 5 years? Anſ. 41/. 55s. o d. 
Suppoſe I ſpend 15. 9d. per day, What is that 1 in a 
wear ?! Ani. 31/. 18:5, 94. 
Suppoſe I buy goods at $-. 6d. and ſell them for 
137. 6d. what Co I gain per cent.? An. 58. 16s. 54 4. 
53. A great number of queſtions in this rule will ad- 
mit of being much contracted, as will appear molt con- 
ſpicuous by examples, 
 Suppole 5/6. of tea coſt 11. 63-4. what will of 
require ? - 
75. G6. „„ 
F 11 12 OF i2g6*, 


4 5 9 on J Abfwers | 5x 


* Becauſe 3o is © times 5, i: it require 6 times ſo much as 
doth; therefore the ſecond wumber multiplied by 6 gives the autwer 
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If I yard colt 75. 4d. what will 16 yards coſt? 
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tl 58 * of THREE IxvERSE. 


Sappile 5 1b, of beef colt 17. 24 d. what will 125 
_— con? 5 


C. 1 10 24 anſwer. 


If 100 J. gain 5%. what will 461. 107. gain? 
„ 


1005 : 46 10 
Or, + | . f, 


© my 2 6 0 6 anſwer. 


| — 


The RULE of THREE INVERSE. 
DEerixITION: 


54. IN IE rule there are given three numbers to find 

a fourth in ſuch reciprocal proportion to the 
third as the ſecond has to the firſt, agreeable to the 
latter part of art. 128 


Rur E 


State tho due ion, and reduce (auen neceſſary) as 
in the direct rule; then multiply the ſecond and firſt 


numbers together, and divide 2 the. third, the * 
EY W1/ 


W 


* 


Rur r of Tarr Inverse, 1 59 


1 n. nuuber*. 
EXAMPLES. 


If 8 men, in 4 days, do any piece of work, how ſoon 
will 16 men do the ſame. 


x. 0. Mm: 


r 


10) 32 (24. Anſwer.+ 
32 | 


If 4 perſon perform a journey in 12 days when the 
days are 16 hours long, how many days will it take 
kim when che days are T ned 10 hours long. 


* 1 


36 * 19 2: 20 
12 


10) 192 (19 days. Anſwer 
10 


LA 


92 
yo 


2 


If 
5 Th. it you miſtake not queſtions i in this rule, for thoſe in che 


greater anfwer, and the contrary. 

Nothing can be more certain and eaſy to conceive than this, 
via. That in the above example 16 men will perform the work in 
half the time that $ perſons can do it in; the more hands will al- 
ways, in fimilar cafes, perform the Dubs in leſs time; but in the 
direct rule the caſe alters, for if 1 yard require or coſt 1 /, then will 
20 yards coſt 207. and a greater quantity will always colt a greater 
ſum, from which obſervations the learner will be . to judge 
when his queſtion is inverſe, and when direct. 
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will exbibit the anſwer in the ſame denomination as the 
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dire, obſerve that the leſs the third number is, it will req ure a 
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60 Rure of Compound Pro PORTION, 

If a penny loaf weigh 8 ounces when the peck i is 
worth 25. O d. what will a penny loaf weigh when the 
peck is valued at 15. 64. Anf. 10 oz. 13 dwt. 8 gr. 

Borrowed 3721. for 7 yrs. 8 220, how long muſt 496 /. 
be lent to make an equivalent. Anſ. 5 yrs. g mo. 

An Army beſieging a town in which were 1000 per- 
ſons with proviſions tor 3 months, how many were diſ- 
charged when the ſaid proviſions laſted I2 months, 
Anf. 750 diſcharged. 

If a room be 4 yards high, and 25 3 „ 
ence, how much paper, 3 du. arters wide, will paper the 
faid room, Anſ. 1337 yards. 


RULE of CorpounD PROPORTION, 
Dir init. 


5 1 I als rule may any compornd proportional 
B quantity be ſolved, if there are an odd number of 


terms given: I ſhall not here make any diſtinction between 
direct 5 inverſe proportion; but proceed to a general 
method which extends to all arithmetical computations 
where proportion 1s concerned. William Johns, Eſq; WB 
Fellow of the Royal Society, reduced it to the following . 
form about 50 years ago, and it has been generally 1 


practiſed by tucceeding mathematicians. 1 
8 in 


| 57. Let the terms expreſi 19 the conditions if the * 
tian be put anwn in one line, under each of theſe ſet it, is 
correſpanding ane. in another line, i. e, place time under 


time, diſtance unde? diftance, weight under weight, c. then 1 
multiply the canſes in one line inte the effects, in the 1 
ether line fer a dividend. obſerving to begin with that line | 
which will give one term more in "the dividend, than there - 
| avill | 
D 


y cauſes I mein ſomething capable of producing ſomething, 
which | call the effects of theſe cauſes, as men in time would pro- 
duce work, which men and time are cauſes producing the effect, 
viz. Work; things carried, and the diſtance they are carried, produce 
wages; principal lent and Bo, are cauſes which produce intereſt, 


Te 


 Rork of Comrovunn PxorortTiON, ä 


is <uill the quotient be the anſwer. 


Euiuvut es” 


If 100/. in 12 months gain 51. what will 7 1 gain 


in months. | 
5 7 
| | 100: 12: 5 
1080 T5 3-9 
8 9 | 
1200 675 4. „„ 
8 82 T6 3 ankwers 
FRO) 23175 © 
e 
20 
le ſoo) 195100 1 3 GS 
S. 16 34. | 


58. Now it is plain from the queſtion REN 100, and 
| 12 months are the cauſes which produce the effect ;/. 
I therefore, according to the rule, multiply the cauſes | 
75 and ꝗ by the eſfect 5 for a dividend and the remain- 
ing terms 100 into 12 is the diviſor, the quotient being 
21. 167. 3 d. the required intereſt. 


Fo. The method ot performing queſtions of this kind 
is een expreſſed as below. . | 


Div. . 159 "XG I 
Diviſ. 12 x 100 © 12x20” ..12 4. ¶ᷣ ᷣͤ HOY 
21, 165. 3d. the Anſwer the ſame as before, 

Now, if at any time there are the fame quantities he 
Divifor and Dividend, they may be left out; or if any 
number in either factor will divide ſome quantity in the 
other factor without a remainder, the quotient may be 


inſerted inſtead of thoſe 98 or if any number 
F „ 
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62 Ruins of Comrouny PrRoPORTION, 
will exactly meaſure two quantities, (viz one in each 


factor) the quotients of each, may be written for the F 
quantities themſelves, to illuſtrate what has been ſaid 


75Xg9Xg 


let us reſum the uantit 
8 4 ntity, 12 X 100 


eaſily appear that 5 will divide 100 and quote 20, there- 


Tore we write the quantity over again, IT 5 the 


5 and inſerting 20 inſtead of 100 thus 155 now 


2 


from conſulting this laſt expreſſion I find 5 will divide 75 
and 20; therefore I write down the quotients inſtead of 


the numbers themſelves, and hence we have >. + M again 
Ws P h 12 X4 ? 
3 . X 9 
ſeeing 3 will 5 2 but 


as no number will divide a quantity in each factor in the 
laſt expreſſion, it is incapable of any further contraction, 


we therefore multiply the terms of the factors, which 


ome 24 — 24. 16s. 3d. The inſpection 


4X4 


ot a few examples, will make what is here advanced 


better underſtood. 
If a carrier receives 21. 2 -. for the carriage of 3 cw. 


150 miles, how much ought he o receive for * car- 
riage of cut. 3 gr. 195. for 50 miles: — 21. 27. is 427. 


cui. 2 qr. 19 45. is 882 1b. and 3 cal. is 33616, 


Therefore „ . 
42. 330 : 150 
oa; 0 
42 K 882 & 50 42 X882 — 14 882 
Per Rule . 1 ˙1„ 236 5 


2X 882 1 = - 147 = 265.99. = II. Ls. 9d. Anſ. 
# 12 4 | 


If 12 men build a wall 30 feet long, 6 feet high, and 
3 feet thick, in 15 days; in how many days will 60 men 


make 


| where it will | 


= 23 


pms cu 1 — 


s pence ; therefore 


— 


RuLts of ComPound PROORTIo W 63 


make a wall oe feet Jong, 8 feet high, and 6 feet 


. 
1 * po d. 
= 4 30 1 ſu 1 Yet 125 12 73 dee. 
300 : 50 * 30 A 
2 16 N00 NE 3X. 300X8 
| 60 Xx ZOX 3 5 WAL | 20X3. 
200 YE = 10X8 do days, anſwer, 


30 
"& draper bought 27 pieces of cloth, each 243 yards 


long, and 7 quarters wide, at 14,784. per yard; how 


many pieces of {uch Cloth, each 314 yards long, and 5. 


quarters wide may be bought for 1375 4. 


- | 7. d. Yd. : | Pence | 
a... 8:2 247 X27: 2 ep 
T1 0 
N p CER 
P. Tas. Bur: Pence | 1 
Then 27: 7 88 * 49 * 7; 2 
| gi-1S 1375/ Now 24% is 98 


quarters, 3 14 yards is 125 quarters, and 1375 J. is 3 30000 


27x98 7330000 _ 98» 7x 330008 


WEE 7; bes ſe" - - 


125Xqx88x49x27 125 5 * 88 x49 
2 X 7 * 330000 2 X N 66000 __ 7.X 66000 


7 x. 3200 TM 2640 „ 2 


A $X 44 © 44 on 


7 X 18 = 84 rome the Anlwer. 


Lent my friend 2701. for g months, when the rate 
per cent. was 6/, how long c: an I borrow 75 J. of him, 
when intereſt 1 is at 30 per cent. 


„ | 
1:250:6:97 250X6%9 wX6X9 _ 
11 „„ r 3 * 5 
2 2X2 * 9 = 36 months, 1 IF 


1 


64 ern . 

If 16 men can build a wall 50 feet long, 7 feet high, 
and 3 feet thick, in 18 days, when the days are 12 hours 
long; in how many days will 48 men build 200 feet 
Jong, 9 feet high, and 4 feet thick, when the days are 
but 8 hours long. | | 
1 d. 4. --_ ED 
$0:7:3: 18 : 127 16XI8X12X200X9X4 

18 48 K 8 * 5 KNX 3 

18 * 12 X 200 & X 4 18K 12K 4K 9 K 4 

r ee 

18 X 12 X 4 X 4 18X 12X4 _ 9X 12X 4 
N 8X7 | me 2X7 1 7 


— 
on) 


K 
© 


I] 


ma = 612 Anſwer, 


7 | 
CI 
rin iris. 

60. D practice is underſtood, a compendious method 

| of performing the rule of three direct, where 

the firſt number is an unit, or can eafily be reduced 
_ thereto. 0 ä 


«<> BD HH 


61. If thelearner cannot immediately determine what 
money is the 4, 3, +, &c. of a pound, a ſhilling, &c. 
the following tables will aſſiſt him therein, 

TABLES of AL 1Qvor PARTS. 
AJ. | „„ 
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Of a Shilling. 
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0 e Re RO 
Of a Pound. 
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1 5 
3 
5 EW 
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es 
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Ke 


* Aliquot parts are ſuch, that a certain number of ther wake 
BP the whole, for 6 twc-pcnces being a ſbilling, we ſay 2 < is the 


Practices : o7 > 


£30 . 
1 

TS 1 

3 441416⁵——— F Fs 
33 

% —— = EL 5 ps 
10 — 1 


6s” Rus 1. i the price be at a farthing, Aid. the” 

U quantity by 4, 12, and 20. If at a halfpenny by 2, 12, 

and 20. Vat three farthings, multiply by 3, and divide 
= by 4, 12 aud 20, and you have the reſpective anſwers, 


EXAMPLES 


* 
o 


To what comes 7496 Required the value of 
yards, at 044. per yard. 7698 /b, at od. per 1b. 
401406” © « © Ao. 
12) 1874 a 1) 384 
20) 1516 z . 20) 3210 9 


— — 


. 7 16 2 anſwer. 47.1609 anſwer: 
W What the value of 769 16. 


at 02 d. per J. 7856 BB. at oi d. per e © 
70 3 EO: 
3 — 
* 4) 22968 
4) 2307 s 
: 12) 5742 
12) 5764 — 2 
. 0 ; 2[0) 4718.6 | 1 
20) 418 o 
c — £ 23 18 3 6 anſwers. 


{. 2 8 oz anſwer. 


FOES” 8 1 


= „ 
Queſtions. Anſwers, Queſtions. Anſwers. 
—_—_ > „ 4. Tat, at . 
ä— 79 4 997 at 6+ 


4676 at o 9 14 10 759 at oz 
7058 at oa 23 18 * 6526 at og 


BR, 


J. 
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hs TY Wd 


— 
erl. 


88 
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Rure 2. Vile price be an tems { or even en) hart | 
74 a pound, late that part of the given quantity, « and it will 
the anſwer. . 


EXAMPLES. 


7697 at 15, 76567 at 17. 84. 7962 at 27. 
T 


— — 


4.384 17 2 6380 118 4. 796 4* 
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bs - r * 4 — 1 > . 
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Queſtions. Anſwers. Queſtions, Anſwers. 
——_ SE &£ + 4 T4. 4 . d. 
1749 at 10 $74 7100 eee, 40 


467 at 68 155 13 4 976 at 3 4 162 13 4 
678at 5 1609 100 976 at 2 © 122 O0 © 


Rulx 3. If the prize con/ifts of an even number of 
ſhillings, multiply the quantity by half that number, doub- 
ling the units place for ſhilling, and the others will be 


Bounds. 


EXAMPLE $. 


n + , * 


. FI | . = = 
379 at 4 go9s ae 6 7694 at 18 


0 F< T1653 8 . 6924. 12 


— — | : — — — 
' Queſtions, 


0 


- = 18 —_ : * 3 9 
9 5 4 1 mage bad „n 1. T 1 
0 » o q — * hs 
044/47 $6 3 — * 1 . 
1 3 " 1 * p 4 . " þ . 


* Tt appears that the units place 15 doubled for „ Billings, and , 
that the other places of the quantity are pounds, and tom this ex- 


_—_— it is, chat the FI rule is deduced, 


PAACrTI er. 


Tas. 24. Bo - & © d, emit on. 
7695 at 2 69 10 156 at 8 bog. 26 
849 akt 4 Wag 16 196 at 16 408 2 
721 at 6 432 12 879 at 12 527 8 
721 at 14 I 769 at 16 615 4 


* IP 1 
Queſtions. Anſwers, Queſtions. Anſwers, 6 


65. Rur E 4. If the price conſiſts of billings, ences. ; 


= &c. multiply by half the greateſt number of even ſhillinge, 
| {per laſt article ) and with the remainder of the ptice, take 
the aliquot part or parts of two ſhillings With what is then 


left, take the part of fome of the foregoing parts, &c. till 
the whole price is exhauſted, the ſum total of the ſeveral 


* 
— 


lines thus obtained, is the anſwer. 


EXAMPLES. 


To how much will 5762/6. of Indigo amount at 
55 65. 6d. per tb. | 5 


3 


6d. is of 2 ſhillings the 2) 17 8 12 
PA 144 1* 


_ 


1»: * 


. 1872 13 


| 7596 at 2s, 84. 
N 1 N a 


8 d. is of 2 ſhillings che E 89 12 
; EI”: ood "DS - & 


1012 16 


A 


8 d. 


When ever the parts are taken of 2 ſhillings, what remains 


from the place of tens prefixed before the units muſt be doubled, 


and the reſpective part thereof is ſhillings, what remains muſt be 
multiplied by 12, and divided hy the part you take, &c. 


8 d. is of 2 ſhillings the 
8. is of 2 ſhillings the 
1 5. is of 25, the 


8 d. is of 21. the 
Ol d. is of 8 d. the 


64 is of 2 ſhillings the | 


Z is of 64. the 


Queſtions. 
Tat. at d. 
1953 at 24 
802 — 44 
370 — 44 
1 | 324 Hs 5 


$120 — 51 


764 — 6 
. 
514 — 84 
5272 9 


68 | PRACTICE. 


| 7694at 84. 
8496 at 47. 89. 
| 2 + | 
+ | 1599 4 
dd 
1 | 1982 8. 
7529 at 157. 83.4, 
7 
8 5270 6 
7 376 9 
7 250 19 4 
* | 15 13 6 
£+ 5913 8 ot 
+ (3487 at 62 4. 
31 „ 
= 5 10 17 11 
a © IS 
Anſwers. 
1. . d. 
22 7 
14 4 Oz 
= i IT 
6 15 | 
T5 20 - 
19 Þ 
120 15 107. 
197 44; ;- 


Queſtions. 


P.x4c.t.1cE;, 


Queſtions. Anſwers. 
. 4 
2163 — 1 7 171 4 9 
%%% 
1734 — 6 10% 596 13 
410 — 9 74 197 14 92 
1209 — 12 7 760 13 3 
612 — 16 44 501 14 3. 
016 —— 18. 23 948 1 0 
C 
n 8* 2031 13 4 


66. Rur x 2 When there are odd FTP Ge. in the 
quantity, multiply the price by the integral part, ( ſee ar- 
ticles 36, 35, 38, 39 1. and fer the odd weight, take aliquot 
Paris of the integer, &c. "till the quantity is exhauſted, 

| taking theſe parts of the integral price, c. the ſum of 
au , avith the product of the . quantity by the Price, 
be the anſwer. 


EXAMPLES: 


Required hs value of 7 cot. 3 gr. 1416, at 12 125. 64 
per cowf, 


Nr. Cut. | | 
- - wor the! 
Sg nn i 
1 is of 2 grs. the 
14/6. is of 19r. the 


13 * 
—. 
— 


Ee 


LIT 15 1 


*® Tf there are pounds in the given price, multiply the quant. 7 by 
| them, then ae, accurding to che rule. 


What 
2 


V E R ES Tr. 


Wbat i is the value of 64 ez. 10 dur. 12 2rs, 
at 67. 3 d. per ounce, 


| 8 
2 10 
8 
ro dt. is of r oz. the I 20 
I2grs.1s0f io dut. the 3 12 
| 1 
4. 203 34 : 
10 Mo 
* 5 Anſwers. 
| . 1 „ 
T7 owt. 3 gr. at «% Ke 40-28 
245 covt, 37%. 1415, at | - 7 74 80 11 
5 % 6 fot. 17 gr.. at N . 
32 aarss 1 Food t 4 perches at 1-40: O 58 4 14 
218 cbt. 3 4. 1410, at - 5 5 74 1265 11 114 


rk A R 


i 


i 67. NTEREST | is a premium, or gratuity allowed to 


the lender, by the borrower, aad is at o much 


per cent. per annum. The money lent is called the 


principal. The rate is the intereit of 100 “/. for a year, 


the amount is the ſum of the principal and intereſt. In- 
tereſt is like wiſe reſolved into imple and compound. Sim- 
ple intereſt is for the principal alone, but compound 
intereſt f is not only allowed for the principal, but alſo 
for its intereſt, at the expiration of each tated payment. 
Simple 


— 


* When the parts are many and complicated, it is much better t. to 
have recourſe to the rule of three direct. 
1 Compound intereſt will have a place in this wois, after che . 
di ments of algebra. 


S1MPLB INTEREST, 71 


S1MPLE InTZREST, | 


68. Rutn. Multiply the principal time 4 rate toge- 
ther, the product divided by 100, ores the intereſt which 
ae to the nne, gives the a mount. | 


Ex AMT ILE s. 


Required the intereſt 7571. 105. at 51. per cent, per 
| annum, for 1 year ? F- 


; OE x FE. | 
100 : 5: 75 10 


377 10 
20 ; 


Or, 


20) 71s e _ "x; 
| | ' RM 


£, 3. 15 0 anſwer. 
| 6100 £ 3 15 6 anſwer, 


| What i is the amount of 562 J. 10-5. at 5/. per cent. per 
annum, for 9 years? 
| 4 
240) 56j2 10 
„% 11 
253 2 6 n 
572 10 6 pr ucipal. 


7 Sts 12 6 amount. 
| — Re- 
| * Tfthe time be ſome part or parts of a year, theſe muſt be taken 
inſtead of maltiplying. If it be given in days, or is neceſſary to be 
reduced thereto, fay as 365 days: 1 youre intereſt : : the given days 
to the intereſt, 
+ Since 100 contwins 8 twenty times, therefore when the rate is 


at 5 J. per cent. dividing the principal by 20, * the intereſt for 
e * | 


— 


72 irn IV TIA. 


Required the intereſt 491. 105. at RY, per cent. per 
annum, for 71 years? 


4 7. 
49 10 
* 
198 
24 1 for the - It. 
222 Ic 
99 
1559 5 
111 7 
16170 13 I2 ; 6 


—20 


65 
12 16 14 1% anſ. 


1150 
4 


— — 


2,00 


What i is che intereſt of 461. at 41. per cent, per annum, 
Lak Lobo? oh, 5 


6 months of 12 the & 92 
3 months of 6 the & 46 


12 1, 7 9. anſwer, 


Sn” wan 


SinvPLz INTREST. 73 


What is the amount of 1436 J. at 34 J. per cent. per 
annum, for 55. 3 m. 2 u. 30. 


Lo 
1436 
3T 


4308 
418: - 


| $0) 26 
= +" YG „ 


res 
F) 20 —— 
12 1) 60 


. 


VV 


Then as 365 d. Jol. 51. 1 f 57. 3 m. 2 m. 35 | 


EFV 
1005 TOP 68 
ST -. 4 
12062 274 

4 7 
48249 1921 
1921 
48249 
96498 
434241 
48249 


365) 92686329 


G' % 


—_— CO e e „ 
N 8 ; 83 


74 S 1 Werl Fr = £25; 


a 
363) 9268639 ( 253935 
— 12) 634834 
1968 —— 
1825 2000) 52900 3 
1436 we 264 10 34 
1% (C. 1436 
3413 £+ 1700 10 34 anſwer 
3285 
1282 
95 
879 
1825 
: 54 
What is the intereſt of 4501. for a year, at 5 . 
per cent. per annum? Anſwer 22 J. 107. 
What is the intereſt of 720“ for 3 years, at 5 l. per 
cent. per annum? Anfwer 108 1. 


What is the intereft of 2847. 77. 6d. for 14 years, 
at 51. per cent, per annum! Anſwer 211. 65. 64. 


What is the intereſt of 248 7. 75. 6 d. for : years and 


19 months, at 4+ per cent. per annum? 


Anſwer 4o/. 25. 14 d. 


ede ea the commiſſion of 7291. 105. 6d. worth of 
goods, at 27 percent? Anſwer 15 I. 105. 4d. 


What will a Brokers commiſſion come to, upen 
[265 J. 100. Word of goods, at 34 per cent? 


Anſwer 91. 19s. 14 4. 
Sent to my factor a quantity of goods, which per 


advice he ſells for 4721. but has paid carriage, freight, 


porterage, &c. 367. he charges ware-houſe room 1 J. 55. 


inſurance from fire, at 5.5, per cent. riſque of bad 


debts at 105. per cent. and 4/, per cent. for 200 /. 
advanced on my account, his commiſſion on the whole 


at 


iS A ons 


«@. » 


DiscounmT 2 R BBA 7 2. as 


at 21 per cent, What remains due to me 5000 to 
the conditions of this account? Anſwer 211 J. 8 5. 34. 


What intereſt is due upon à bond of 6341. 169. 4d. 
at 4% per cent. per annum, from June 15th, 1768, to 
September Ns 1770, (being 2 years and 87 days?) 

Anſwer 63/7. 185. . 


69. The method of calculating the commiſſion on 
goods, &c, being performed in the ſame manner as in- 
tereſt, we judge it unneceſſary to enter into any diſtine- 
tion, preſuming that a perſon who can find the interel 
of a ſum of money, will as eaſily find the commiſſion 
on Goods valued or ſold for ſuch a ſum, at any rate per 
cent, The reader will find intereſt treated upon in a 


more general and ſcientific manner, after the Eliments 
of e N 


DISCOUNT or REBATE. 


DiF1iNnIiTION. 


70. 18 C DUNT is the difference between a 44 
due ſome time hence and its preſent value. 


The preſent worth or value of any debt due ſometime 
hence, is a ſum which put to interelt for the given time 
and rate per cent. _ upon, would amount to the 
given debt. | 


71. Rr z. As the amount of 1001. - the given time 
and rate 

I to 100 J. or its intereſt ;\ 

So is the given debt 

To ll PI value, or diſcount e aneh. 


E xAMHYI ES. 


What is che e of 74 /. 105. at 4 per cent. Per 


e, for 6 months? | | 
. The 


76 Dis co uur »+ REBATE. 


The intereſt of 1001. in 6 months at 5. per cent. 
per annum, is 21. 10. and the amount thereof, 1020. 
107. therefore per Rule. 


. So {+ . Ss 
102 10: 100:: 74 10 
20 20 


2050 


1490 
% 
F 


1435 
550 
140 

20 


205) 2800 (13 
205 | 


750 
615 
135 

12 


205) 1620 (7 
1435 


185 


2050) 1490000 1 the preſeyt worth| 


A gain, | 


a uw wa - 


1,| 


cent. per annum, payable in 74 months ? 


DiscounTt or RnBATE 


JT | 46 


Again, 102 10: 2 10: 74 10 


20 20 20 
2050 50 . 
| 50 


200 
20510) 7 (316 


1 16 4 thediſe. 


1300 

1230 
70 
12 


205) 840 (4 
820 


20 
N 5 — „ © 
The preſent worth 72 13 7 185 
| Hence, The diſcount '_ 2 75 1 


The fora i is 5 74 10 


| * 


What is the preſent value of oo l at 51. per cent. per 
annum, due 9 months hence? Anſ. £. 674 13 114 52. 


Bought goods to the amount of 83/. 67. to pay 6 
months hence, what preſent money will pay for them 


N at 8 /, per cent. per annum? 


Anſwer, 80/1. 17. 11d. 3% 
What is the Nennt value of 326“. $6 at 41. per 


* 


Anſwer, 318/. 55. 10d. 


What is the diſterence between the diſcount and 
intereſt of 49 J. 10s. at 44/7. per cent. per annum, due 
7% years hence? Anſwer, 41. 4s. 5d. 

| G 3 What 


l > 
@ Une er Wm” IS Pos le IG Wo ens 1 GN OY - . * 3 
my x * we a Deen 4 $2 "bs N WO 
lo 9085 ee r — ; 8 p : 
* . aw 3 . 8 ; 


78 TARA E and Txt wm. 
What preſent money will pay a debt of 120 J. pay- 


1 able as follows, viz. 501, at 4 months, 50. at 5 months, 


and the remainder at 8 months, difcount at 61. per cent. 
per annum? Anſwer, 1174, 5. 53d 


Required the difference between the intereſt and diſ. 


count of 500 J. due 12 months hence, at 51. per cent. 


per annum? PP 
Suppoſe a perſon buys goods which amount to 7201. 


ready money, and another perſon buys the ſame quan- 


tity of ſuch goods on 12 months credit for 250 J. whe- 
ther has the better bargain ; admit diſcount for preſent 
payment be at 87 per cent! 5 Anſwer, the advantage 
is in favour of the latter, 251. 117. 15 d. k 


A and T RE r. 


DRZ FP INIT I o M*. 


72. G ROSS is the weight of any commibdity, toge- 
ther with the weight of the chett, Bon. bag, 
wrapper, =: > 

Tare is an allowance made to the buyer for the weight 
of the cheſt, box, bag, &c. 

Tret is an e made ſometimes for 8 duſt, 
&c. and is 4/5. for 104 15. or 116. for 26. | 

Clo#f is a further 1 of 2 J. for 3 cab. to make 


the weight hold good when retail'd, 


Neat 1s what remains, when theſe ale ee are de- 


dacted. 


E 4 


Let the groſs be 37 cut. 2 77 14/6, and the tare 
4cwt..3 qr. 18 /b, What 1 is the Neat? 


can. . . 


From JT 2 Is 
Take 4 3 


cat. 32 2 24 neat. 


. Ir 


* Tt will be to little purpoſe to give particular rules of the ſeveral 
caſes winch may happen, for two many directions only confound } 
the learner, and the inſpection of the examples will ſufficiently l- 
luitrate the metuods of Operation. | 


Tasr and TAT. 79 
In p bags of hops, weighing 15 ct. 3 gr. 1416. how 
many cw?f, neat, allowing tare at 10/5, per bag? Un, 


t. 5 bags |  evh, . OT EN 
1016. 5 From 15 3 14 groſs. 
6 — 1 take 1 22 tare. 


5olb. = 1 22 tare. a al 
| : b c.. Ig 1 20 


In 4 caſks of currants, each 7 cbt. 19. 1216, groſs, 
the tare at 2 97. 10/6 per caſk, tret 4 /b. per 104%. | 
cloff 2 1b. per 3 cut. how many cat. neat? 


cwt. gr. Ib. „5 cbt. qr. 15. 
7. 1 17 2 10 1 
: ITE ro. 


29 1 20 gr. cbt. 2 1 12 tare 3152 

1 CJaOESs...: — 

_— 208 177 cloff. 

1 27 o 8 tare ſuttle. 

1 © 42 tret, being per Sense of the 
— (: tare ſuttle. 

20 14 tret ſuttle. 

174 cloff. 


t. 25 3 15 neat. 


— — 


In 96 cw. 2 gr. 1416. groſs, the tare at 21 U. per 
cl. how many owt, neat? 


cwt. gr. lb. 
1416. is of i cut. 1 . 2 14 


714. is of bolt the * 5 
3 
cut. I 4. : 12 tare, 


St. 62 1. 1 neat. 


—— — —— 
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890 Vurtcar Fractions. 
What other ufeful rules yet remain will be treated 


of after the doctrine of hes. and and decimal fractions, t 
which we proceed. 


VULGAR FRACTIONS. 


„ 


Fraction is the part of ſome whole or 

integral quantity. If we ſuppoſe 1/. to be 
divided into 20 equal parts, any number of them will 
be expreſſed by placing it above the 20, with a line be- 


tween them: . ſhould we want to expreſs 15 of 


thoſe parts, it is 25 and reads teen NRuentieths, alio 29 
is ninteen . but ſhould there be a quantity 
expreſſed by 28 tis plain we have taken all its parts 
which are evidently equal to the whole or 1. again if 
we take 3+ the parts really exceed the whole. And 
hence fractions are naturally divided into two kinds. 


1ſt, A proper fraction as, 12 being leſs than the whole. 
2d, An improper fraction as, 35 Which is greater than 
the whole. 


74. But if the integer itſelf be a fraction, we ex- 


preſs them by the particle / between, and ey are 


termed compound fractions, ſuch are + of g, and g of 5. of 
7. But an expreſſion made up of a Whole number, and 
a fraction is called a mixed number ſuch are 26% and 


N32 How theſe ſeveral kinds of fractions are fitted 


or addition, ſubtraction, &c. we proceed to determine. 
REDUCTION of VULGAR FRACTIONS, 


terms. 


RvuLE 1. Divide both the numerator and denominator * 


by any nuanber abhich will divide each, and. leave no re- 
mainder, 


7 FI): abreviate or reduce fractions to the low eſt 


* The quantity ſtanding above the line is called the numerator, 


and ſhews how many parts you intend to expreſs by the fraction, 
aud that below the denominator ; and ſhews the number of parts 


eontained in the integer. 


RzDUCTlON of VuLGAr FRACTIONS. 81 
mainder, the quotients will be the numerator and denomi- 
nator of a new fraction equal in value with the former u. 
this new fraction abbreviate again, &c. till you find nothing 
but unity will meaſure them both; the laſt fraction, N 
difcovered, is in the loweſt terms. 1 5 | 


ted 
© 


7 


RULEZ 2. Divide the greater term of the fraction by 
the leſs, and the diviſer by the remainder, & till o re- 
main, the laſt dizifer thus diſcovered is called the greateſ# 

common meaſure, which will abbreviate the given fraction, 
{by dividing the numerator and denominator } to the 
loweſt terms.F | 


EXAMPLE S. 
Reduce —to the lowelt terms. 


2. = > the anſwer. 
12 8 | 


ND Reduce 
This if compared with what was ſaid concerning ſimiliar fac- 
tors (art. 59) will be eaſily underſtood, 


| ©. | E £ 
+ Let AB (agreeable to 4A — . 
the example) contain 44 | 8 
and AC 12 parts, now the = 


greateſt line which meaſures A | [—C 
them both, cannot exceed | | 
AC: But dividing AB =44 by AC= 12, the quotient is 3 
times = Aa, and 8 remains = a B. Now no number greater than 


e B can meaſure AB and AC; if it be denied, let us take c B greater 


than à B, and if it meaſures AC it muſt alſo meaſure a4 = 3 times 


AC and à ; allo; but 3c being greater than Ba is ſuppoſing a part 
meaſured by the whole which is abſurd. Again let us try if Be 
will meaſure A B and AC, if it meaſures A C it will evidently 
meaſure A B (becauſe the line A B is equal 3 times 4 C added to 
a B), but A C divided by a B, i. e. 12 divided by 8, quotes x and 

4 over which call d C, now by the foregoing method of reaſoning no 
line greater than dC can meaſureA d = aB; and by trial I find that 

dC = 4 will meaſure Ba= Ad=8 for 8; divided by 4 quotes 2 
and o over; and hence 'tis proved that dC is the greateſt line that 
will meaſure A B and AC, or 4 is the greateſt common meaſure of 


82 Revvcrion of Voucar Faerwent. 


Reduce 5 the loweſt terms. 2 F 


21 == x the anſwer. 
63 | 


. 


Reduce = to the loweſt terms. 


$8 344 72 3% 218 *9g.. 3 
Required the loweſt terms of — 


912 | 
Auſwer 5 


Reduce 23 to to the loweſt terms. 
Anſwer — * = 4 
| | 5 
f FE 6 
Reduce . to the loweſt terms. 
. „„ 
DES 
| Anſwer — 

4 : * 

Reduce 120 to the loweſt terms. „ 


Required the loweſt terms of 5 by fading the 


greateſt common meaſure. 


12) 44 (3 
36 
8012 (1 
— 5 | = 
ö Lg”: 
4 £ Hence — = 4 = 11 nl. | 


Reduce 


RepvcTion of Vulcar FRACTIONS.” 83 
| Reduce g to the loweſt terms, | | = 
112) 116 (1 | 

112 „ 


YE OY 


49 5 (28 4 And $7 + +*5 Af. * 


TOY 
32 
Reduce 495 to the loweſt terms. 1 8 
467) 495 (2 5 8 J 
467 88 On ST, : : 
28] 467 (16 ; ] 


Te . 


* Here one being the een a | 
n meaſure, it appears that 
che given fraction is in the loweſt terms. OY * 


* 
— 


84 | Rupveri0n of vod Feacrions. 


76. To reduce an improper fraction to its whole or 
mixed number. 


2% 
Divide the numerator 9 the denominator, and it's owe, 


* 


Ex 4 m Þ T A8. 


Keduce 22 to its whole or mixed number, 
52) 76 (144 = 143 = 155 anſwer, | 
52 we: „ 
8 | 
Reduce 28 28 to its whole or mixed number, |: 
: Anſwer 19. 
Reduce . to its So or mixed number. 1 


Anſwer 15. 


Reduce 72 to its whole or mixed number. 


Anſwer I4 3. = 147+ 


76. To reduce a mixed number to an improper | 
fraction. 


RU x. 


5 Multiply the integral part by the denominator of the 
| fFractional part, taking in the numerator, the denominator 


placed below the MARGE £ is the anſwer. 


W480 PLES 
Reduce 1 52 to an n fraction. 
157 


ft 
.D and is is the anſwer. 


al 
VL. 


76 


rr — — x RW; 1 


Reduce 


oo a " : 
— er mee e 


8 


Reduce 72% to an improper fraction. 
: | Anſwer —— 


Reduce 144 22 > to an improper fraction. 


Anſwer 144 Ft 1, = 1444 = — 


Reduce 56x to an improper fraction. 
Anſwer, 455 


78. To 1 a whole number to a beaten have 
a ”_ denominator. 


Rein, Multiply the 7 number by the tained; 
| given; placing the ſaid denominator below the product. 


E XANPLES. 


Reduce 12 to an improper fraction e 4 for the 


; denominator. £3” 


4 XX 13 = 48 hence; 1 is the anſwer. 


1 7 as a fraction having 12 for a denominator. 
84 | 
Anſwer .—= 
IS. 
Expreſs 25 as a craction, the denominator being 8. 


Anſwer 1 5 


Expreſ 27 as a fraction, the denominator being 9. 


Anſwer == | 


79. To reduce a compound fra@tion, toan equivalent 


| imple one. 


Rules. Multiply all the numerators continually, and 
all the dencminators continually, the quotients are the 
new numerator and denominator reſpedively. 


H | ExXAMe 


RepucTion of Vor CAN Fractions, 85 


UI a 


n 


85 


Re DpUc TIN F Vur GAR FRACTIONS. 
LAME LET 


Reduce + of 1 to a ſimple fraction. 


po = + the anſ, 
| S 5.2 
nidute1 J of T of * to a ſimple tration, 
3% 1. 2 3 er 
| „ 4.8 2 
Reduce; or '5 of F to a ſimple fraction. 
Anſwer 225 
576 


Reduce 4 of x of x of # to a ſimple fraction 
| Anſwer, +4. | 
Module 7: of 3 . of to a ſimple fraction. 


Anſwer 1» 
32 


do. To reduce fractions of one 3 to another 


retaining the ſame value. 


Rur E. Find how many of the leſs 3 make one of 
te greater, and multiply it with the numerator for a 2 


integer, but with the denominator for a . 


EK Au ii 


Reduce + of a pound to the fraction of a penny, 
1200 


5 
Reduce - *. of a ſhilling to the fraction of a farthing. 


| Anſwer 3 36 
12 


5 X 240 = = 1200 hence the anſwer. 


Reduce 3 of a farthing to the fraction of a pound. 


Anſ wer, 
8 7680 
Reduce + of a 10. to the fraction of a ci. 


Anſwer, 557 
| 72 


81. But 


1 


th 


\RepvcT1oON of Vulcan FraAcTIONs. 87 
By, But if a certain number of the leſs integer do not 
exactly make one of the greater, then reduce it to ſome 
integer, which will meaſure the required integer, and 
from thence to the denomination required. 5 


Reduce 4 of a crown to the fraction of a guinea. 


3X5 = 15 therefore 4 of a crown is 72 of a ſhilling, 


Again, 4 ye 21 = 84 hence 85 = 75 the anſwer. 


Reduce g of a ſhilling to the fraction of a quarter 
guinea. 5 N 
7 NK 12 = 83 that is g = f 
Then 5 ye 63 = 315; hence = rer of a guinea the 
anſwer. | 


82. To reduce fractions of different denominatogs to 
equivalent ones, having the ſame denominator. 


Rur. Multiply each numerator into all the denominu- 
tors but its own for new numerators, and all the denc- 
minatars continually for a new denominatsr. 


n 


Reduce 3 and + to a common denominator. 
3 X 2 = 
| * 4 2 
And 4 X 2 == 8 the denominator; hence g and ; are 
the anſwer. | _ | 


Now "7 Numerators. 


Reduce , F, f and 5. to a common denominator. 
3X 6x8 X 9 = 1296 
3 X + X EIS 1442 C Newnumerators. 
7X 4X6 X9 = 1512 N 
1X 4 N N 8 1536 
- Hs :- Alſo 


mY 
* 
= 
4 
»* 
+ 
3 . 
3 
Be 
' 
45 
S \ 


„ 
1 
N EY n 
PPP A 
- Py 6 9 1 ” 


88 | Repucrion of Vulcan FRACTIONS. 


Alſo 4 689 = 2728 the denominator ; 
therefore 3325, 2442, 1513, 14435, the anſwer.* 
Reduce 1 4 2, 3, and # 5 a nan GenominAtor. : 
- Anſwer 448, A, 128, 333. 
Reduce 3, 4, g, and + to a n aan or. 
| Anſwer 4 78.8, 388, 788, Tao* 
Reduce 5 and to a common denominator. 
Anſwer 3 32, „. 


8 3. To find the value if a vulgar fraction, 


Rur E. Multiply the numerator by fo many of the next 


inferior denominalion as make one in that preceding it, 
dividing the product by the deneminator, continuing the 
eperation to as many denominations as are Rey, or till 


| nothing remain, 


5 EXAMPLE S. 
Reduce 2 of a pound ſterling to its value. 
R 


20 


_ 
460 (15 An, 
„ 


1 e 


* The demonſtration of this rule v ill conſiſt in proving that the 


fraction retains the ſame value, after being reduced to the common 
de nominator, as before, in order to which let us write the components 
of the new fractions, iuſtead of the fractions themſelves, and we 
ſhall find that the numerator and denominator are each multiplied 


alike, for 3_ 3X 6X8 X09 —_= 1296 = >. here the numerator 
4X6X8X9 © 1738 4 

and denominator are each multiplied by 6, 8, 9, and therefore can 

ſuffer no change in the value, being each increaſed 1 in the ſame 


proportion, and ſo of the reſt, Q. E. D. 


70 
7 


REDucTion of Vurcar Fractions. 8. 


What is che value of r of a cut? 


. 
4+ 
. ar. 15. 02. ; 4 
12) 20 (1 28 107 anſwer, 5 
. 9 7 
28 TIER | 9 
| 1 
| 12) 224 (18 4 
12 1 
ö "Og 5 
96 4 
16 3 
12) 128 (10 I 
8 
Rei the value of 4 L . of « a pound tering. An- 
ſwer 67. 277 4. 
Required the value of of nine ſhillings, An- 
ſwer 1s. 25 d. 
3 
Require the value of 4 of 2 of } of 4 of 5. of = 
crown. Anſwer 10d. I 
| 5 Required the value of 3 ro of a mile. Anſwer 1 1 | 4 
| I6þp. 25d, * 9's te. | | I 
84. To reduce money weights, &c. to ate 2 


Rorte. Reduce the given quantities to the loweſt den- Wl 
mination mentioned, placing as mary of the i den.. 
nation beneath the reduced N as make I of "on re-: . 
quired integer. 


90 ADDITION and SUBTRACTION | 
Ex AAurIT R 35. 


Reduce 77. 64 d. to che traction of a Honny terling. 
12 | | 
90 
1 
181 hence per rule 22 1s the anſwer. 
Reduce 104 d. to the fraction of a pound ſterling... 


21 . hence 2% = x75 the anſwer. 


Reduce 2 gr. 14 66. to fraction of a cave. | 
Anſwer £ ** „„ 


What fraction of: a cut. is equivalent to 1 1. 2116, 8 02 ? 
Anſwer 42%. 


3 362. 14 dwe. 20grs. to the fraction of A 
pound troy. 
= Anſwer 1329 = = 775 = =2 r- 
Reduce 71. 64. to the fraction of a mark. 
Anſwer 8 ITS = - 


ADDITION and SUBTRACTION 
of VULGAR FRACTIONS. 


So. 


EDUCE ponent [rations to ſimple ones, mixed 
numbers to improper fractiont, different integers. to 
the 8 and all to a common denominator 3 the ſumsr 


. (difference of the numeraters placed over the COMMOn. de- 
nat, is the anſwer, 


ExAu- 


of VULGAR Fractions. # 


EXAMPLES. 


Add; 2, 4, J and Z together. 


n 
1 3 XK 5X6 = 906 
13 X44 NG mn I2 
1X 3 Xx 4X 5 = 60 

Sum 342 


3 * 4 * 5 X 6 = 360 the common denominator 2 


342 7 PW... 1 
: „ 9 20 the anGwer, 


'T o + of a crown add 3 3 of 4 of of a pound, 


1&5 28 
. | II the 
numerator, 4 2 X 20 the common denominator : 2 
hence 45 = 5s. 6d. the anſwer. 


Add , 4, # 4 and 74 together, 


1 


301 3. 
e 


704 1 3 
| Anſwer 80 Fa ? 20 
Suppoſe I buy + of a ſhip, and afterwards g m 
what ſhare have I chen! ? : Anſwer g. gy” 
Required the ſum of ꝓ of + and 3 of 12? 
| Anfwer 65 
Take ; from . e 
5X5 25 
3 X 6 2-10 ; 
"Df 9 | 3 I 


5X 6 = 30 the common denominator: 
hence / the anſwer, 1 


Take 


92 ; MULTIPLICATION ef Wand FracTrons, 


Take 4 of from 5+. | 

2 2 3 m_ X — | 
n . thenumerators ; 
5 15 the common denominators: hence 


2 = 
1 $a. 2 1 0 
e 1 — 


MULTIPLICATION * ee 
| FRACTIONS. 5 


3 


86. N E DU CCE mixt numbers to improper fractiont, 

Eo and fractions of different integers to the ſame; 
then multiply all the numerators together, and all the de- 
nominators together, the products are the numerator and 
denominator of the required fraction. 


ExXAmrLeESsS. 


But . * = 482 the anſwer. 


Multiply 25. 6d. by 27. 64. a — the integral 
quantity. : 
| X 

25. 6d. = 2222 1 of a ſhilling; therefore „ = 


2 
ue Þ = 64 = 65. 3 d. Anfwer, 


| 5 . | 5 ! Multiply 


' DIVISION e Vorcan FracTions. 93 


Multiply 27. 6d. by 24.” * a pound the integeral | 
quantity. 5 
1 
of a I. and 5 7 = 64 


How much is 20 made leſs whos multiplied by 3 2 of a 22 
Anſwer 121. | 


Required the product of yl. TOY. 64. by 5d. An- 
{wer 17. 554d. 


Multiply 27. 105. 6d. by 31. 1275. 91% 
A 394 22 V. 


DIVISION of VULGAR FRACTIONS: 


Rur | TR 


| 97. Pr ihe fractions as in multiplication, 


{ article 86 ) then invert the diviſor F and perform 
the Work by miller of vulgar fractions. 


ExXAMP?LS s. 


Divide 374 by 424. 


74 = 2 5 5 | 4 1 
37% f and 424+ = 5 now per rule. TR = 


32 = 2 - the anſwer. 
Vf. | 
Divide 157. 34 by 35. 4d. a pound the integer. 


157. 6 = of a Z, and 35. 4d. = F of ac. 


and 1. 1800 - = 4 — 41. 135. che an. 


I * „ 
"Ty | What 
2 Let ns here take notice, that when either factor is leſs than the 


integer, the product is proportionally leſſened by multiphcation 3 
for 20 K 1 = a0, but if 20 is multiplied by leſs than an unit, the 


quotient will be leſs than zo. 


By inverting the diviſor, you alſo invert the value thereof; and 
W it is, chat the work 11 he performed by multiplhcatoogy 


94 The RULE of THREE in Vorcan raue rio, 


What number multiplied by 20 will give 124 
Anſwer 4. 


Did 15. *. by 5 d. a 1 the integer. | 
Anſwer 3/. 105, 6d. | 


Divide 2 -. 64. by 24 d. a pound the integer. 29 
Anſwer 130. 67. 8 4. y 


Ie. RULE f THREE in VoLGA RI 
| \ FRACTIONS. 3 = 


88. W E ſhall not in this RMA take any notice of the 
difference between direct and inverſe propor- 
tion, but ſuppoling the learner already acquainted with 
their properties in whole numbers proceed to examples, 


If & of velvet coſt 87. what will i coſt ? 


Gn * yd. ob :- S Ki 
1 . 
Now it will be as 8 > 3X20 x16 © 
8 * 8 HP 8 
3X16 = 2 2 6s. 8 d. the anſwer. 
If 35 ounces or ſilver coſt 67. 8 4. per ounce, what 
does it come to? = | 
. 07. . | 
:; S2b By bo © = 1.01. 10d. an, 
3 8 +, Bs 
_ = Required the purchaſe of 12 301, bank Rock at 1085 þ 
per cent? 
Now as 100 /. 1085 /. 14 865.) :: 1230 J. , 


869 X 1230. — B69 * 12 23 3 106887 . PF 
: e 


8 X 100 80 | 

25 9d. Anſwer, | 

If 5 men do a piece of work in 74 days, in what time 
will 8 men do the ſame? 


22 the anſwer. 


Suppoſ: 


- 


Drin FracTions. 9 


Suppoſe 115. of _ colt 77. 3d. what will 848 th. 


coſt ? 


Here 1 lb. 291. : 848/b. : IE ; 38 = 29 X10 = 


7 — 8 = 3050. 8 7. the 1 0 

Theſe examples are ſuſſicient to ſhew the utility of 
vulgar fractions in contracting the operations in com- 
mon arithmetic. Our plan leads us now to decimal 
e to which we proceed. 


DECIMAL FRACTIONS. 
| EOS, 1 T1 ON. 


$9, Decimal is a fraction, the denominator of which 

is an unit with as many cyphers annexed to it 
as there are digits in the numerator, as , W, &c. 
but they are always written without their denominators. 
The geneſis of decimals will be beſt conceived by 5 


| cutting or from vu! gar fractions. 


KEDUCTION of DECIMALS. 


90. NNO reduce a vulgar fraction to an equivalent 


decimal. 


e Divide the numerator with cyphers annexed 
thereto by the denominator, daſhing as many figures off in 
the guctient to the right hand, (by a comma) as there are 


| cyphers annexed to the numerator or dividend, 


ETD LEY” 


Reduce 4 2 to a decimal, 
4) 1 


25 anſ. 


; Reduce 


96 4 | Repverion of Dremars. 


Reduce 4 2 to a decimal. 
1 


1 An, 
Reduce 1 to a 1 
4) 3700. 


755 Anſ,* 


Reduce = to a decimal. 


32) 25*000000 (184375 Anf. 
224 | 


| 260 
256 


* 


Reduce the fraction + to a decimal. 
3) , o 

4 33333 
that if this operation was continued to infinity, the 3 
would always repeat in the quotient ; hence ſuch are 
| ſeldom continued further than the firſt repeating digit, 
putting a point above it, to lignify its repeating, and 
| therefore the quotient or anſwer will ſtand thus. 3 
Reduce 


* From theſe three examples we find that 25 is the decimal of a 
quarter *5 of a half and *75 of three quarters. 


It is eaſy to conceive 


RzpucTtion of DEcimais. 97 


Reduce ds to a decimal. 
999) 257 000 (257 The figures 297 in this 
1998 example would always recur and 

are therefore marked as in the 
5720 quotient, and termed repea- 


4995 b or compound circulates. 


. 7250 . 
6993 


257 


Reduce = or 10 to a decimal, Anſwer · 8125. 


Reduce 15 to a decimal. Anſwer 2. 


Reduce _ toa decimal. by Anſwer *038095, 


| Reduce f d of 4 of 4 ww katin 
2 So. $8 O Fe 09 
| ; Anf. 15. 


91. FO reduce compound quantities, + as money, &c. 
to equivalent decimals, 


Rur x 1. Reduce the given quantity toa vnlgar fra; 4, 


(by art. 845 and then to a decimal (per laft art. 


RuLEt 2, IVrite the different denominations undet each 
ether, the loweſt denomination uppermoſt, &©c. fer divi> 
0. YL and againſ? each of theſe v rite fo many as make 
one of the next ſuperior denomination for diviſort, and let 
a line be drawn between them; then begin to divide the 
uppermws:/? anuexing or uf. boftne cvphers, annexed t9 the 
divide 20, and place the quotient as decimals to the dens mi- 
nation n below; the laft quotient 2 * ed is the an Were 


. 5 Reduce 


98 © RepvcTioNn of Drinks. 


E XAMPLES. 


Reduce 127. 64. to a decimal. „„ 
5D 15 - 5, * 8)5v00({'6as Anf. 
„V 1 


1275. 60. — = 
240 . 
— | | Ren 20 
Or per Rule zd 124 6 16 
0 12˙ 
*025 A *-4© 
40 


Required the decimal of 105. 64 f. 


| 105. 64d. = 2535 | 
qJ . 480 e 3 
[ 480) 253'00000 ( 527083 Anl. 
1 2400 "IP 
| Per 2d Rule 21 e 
1 Ro; _ 960 


2ſo | 10˙5416* — 
527083 Anſ. 3400 


3360 
4000 | 
3840 
Mes ns a 4 
1440 
* 
| 160 
Reduce 87. 939. to the decimal of 2 pound ſterling, 
„„ „ 
208.7916 


| 439583 Anſwer, 
| ” Reduce 


= This being a circulating digit in dividing by a we ſuppoſe 
| Cs. inſtead of cyphers anncxed, which muſt be carefully obſerved 
in ſimilar caſes, 55 f 


Reduce 6 d. to che decimal of a pound ſterling. 
MES 4 7 
he '5 


es 3 Anſwer. 
Reduce 3 qr. 14h. 1 to the decimal of a cut. 


71147 
4 (2) 
r 


> *875 Anſwer. 
Required the decimal of 127. 824? Anſ. 635416. 
Reduce 592. 6 du. 17g. to che decimal of a pound 
troy. Anſwer 44461805. 


Reduce 5m. 3w. 5d. to the decimal of a year, 
Anſwer 456043 +. 


92. To find the value of a decimal fraction. 
Rurr. Multiply the given decimal by 2 many of the 


next inferior denomination, as make 1 in that preceding 
it, pointing off as ma ny figures in the product fer decimals 
as there are decimals in the multiplicand ; % proceeding, 
thro' every denomination till the wore is ſufficiently exact, 


or till nothing remaiu, the figures on the left fide of the 


point, 1 the different denominations required, 


1 2 1 


* Tt will not be difficult to DE WW from the method of re- 
ducing quantities to degimals, that the notation is contrary to that 
of whole numbers, the firſt figure after the point being of moſt 
value, and every remove form it in a tenfold ratio inferior to that 


preceding 3 whereas whole numbers increaſe in the tame propor- 


tion, according to the diſtance from the ſaid point ; and hence we 
oblerve, that the cypher prefixed to the figures in the example de- 
creaſes the value to one tenth of what it was before the cypher was 

written, The firſt place after the point is tenths, * ſecond 
n the ward thoukands » KC. 


RepucTtion of DectmaLs. 99 


100 Repvcrtion of Dreiuats. 
EXAMPLE 8. 


Required the value of · 634375 of A pound ſterling : 5 


20 
12687 500 
12 
872580 3 
4 Anſwer 129. 847. 
100 - 


Reduce *3 of a ſhilli ling to its value, 


2 


CY 


>> EE 
4 07 Aniwer 4d, 


Required the value of 6 © of a pound troy 
[2 


— 
7:86 
20 


193. 
24 


—.— 02, daut. gre. 
Anf. 7 17 8 
Required 


»The eyphers at the right hand of the decimals being of no FRO 


are omitted, as they occur in the operation. 


+ If we conſider that the vulgar fraction equivalent to *3 is : 


and that the denominator of c: rculating digits are 95. we will eaſily 
admit that to multiply them into a finite quantity, there mult 1 be 


carricd at 9 for . X 12 =E = = 4 agreeable to the + 2a 
9. 9 
2 65 be taken = — 4 weſhallhave's- 5 \ X1a=7* . 2 
9 9 


785 and 8 x 26 = 6 + — 29 = 17 > again, = 2 2422 


2 — — which is alſo agreeable to as example: we may here take 


9 
notice, thar in multiplying by 24 when we come to add tis neceſ- 


ry to make the lines end together, which does not alter the value 


ol the circulates. 


 Avvition and SUBTRACTION of DECIMALS., 10x 


Required the value of +75 ofa ct. Anſwer 3 gr. olb. 
What is the value of +7525 of a pound . ſterling,*. 
Anſwer 157. od. 247. 355 
Required the value of -365 of a mile, Anſwer 2f, 
36. J. 1.2. N 


ADDITION and SUBTRACTION | 
den :: 9 


03. Rule. IWrite the propoſed numbers to be added un- 
dir each other, in ſuch fort that units ſiand under units, 
tens under tens, tenths under tenths, Gc. taking the ſum 
or difference ſ art. 12 and 16 and place the decimal 
point in a perpendicular ſitualian, gb reſbect to the given 
QUaniitties. £01 - 


ES Ur 
Add 544647 + 79467 + 7:23 +:4846 +946765 + 


497655 ˙8 + 46874 together, Theſe rightly placed 
and thus : 9 | 


74647 
794+ 67 
723 
4846 
946795 
497655˙8 
46874 
546217 ˙2781 Sum 
5 14 = 
| The value of a pound ſterling may be found by inſpection, | 
- thus double the place of tenths for ſhillings, and if the hundredths 9 
place excced 5, add 1 to the ſhillings, calling the exceſs of the hun- 1 
dreds place with the thouſaudths jo many farthings, abating one 1 
iu twenty- four. | ; | 7 1 
Ex A Mel. Required the value of 255: here 2 doubled is 4 1 
ſhillings, and becauſe in the hundredths there is a 7, we add 1 ts | + 78 
the ſlii.lings which makes g, aud what remains in the ſecond and 'Y 


third place, viz. 25 call farthings, rejecting 1 in 24 chere will be 24 
tarchings = to 64. therefore the auſwer is 5 4. 6d. 


2 
7 
7 
8 


4 
102 Appiriox and SUBTRACTION  Decimars. 


894756 + 4769276 + 56-346. 
| 75943333333 
765 20000 

76:9470000 

8947566666 

47692760 

85 56* 3466666 


What is the ſum of 7694˙3 + 7˙652 + 76˙947 + 


—— ——— 


8734˙8 049426 Anſwer, 


From 46-52 take 42˙756 


42˙756 
Difference 3.764 


From 856 · 234 take 37˙278 5 
37˙2785 5 


8189555 Anſwer, 


1 


CC 


From 


When cirevlates and finite quantities are added or ſubtracted, 


| the finite quantities may be made to circulate by annexing cyphers 


to them, and the circulates muſt- be eontinued till they end ina 


perpendicular column with the finite quantities: this done, proceed 
to take the ſum or diſſerence, carrying at 9 the firſt column. 


If we 


conſider that by this device there will be nothing but circulates in 
the firſtcolumn, and that their denominator is 9, the method will 
be accounted for. | FO | ; 


— - (5 Hi» ” © ww 


* 


Mor rirric ATION * Dec PALS 3 10g 
'" From FI 543 take 76. 54687 - 


176. 743333 
79 546870 


900 996463 An. 


From 72 2965 take 56. 8 
Ws 888 | 


— 


1 6· 056 Anſwer. 


From 76 9 take 74 9 568 


76 900 
74968 


' 1931 Anſ. 


76-900 Proof, 


| Unis IRS ER, 


MULTIPLICATION of DECIMAL 8. 


94 Rus 1. Multiply the actors as in whole „ 
pointing off as many decimali in the product as there are in 
both factors; but if” the product contain not ſo many, the 
_—_ Fg be ſupptted with cyphers Prefers to the jr 


Praduct . 


. | _ Exants« 


p N * . : 1 a eee e ee eee, e re 
8 . F * . = - "FRET TIF 
. 3 1 * So , "WE & 
"3 IS © IN " PT —— Fay 7 5 4 


————— | —— 


104 Mor rirLicA TIR of DECIMALS, 


E A AN 


Multiply 74633 - Multiply 24687 


By 5˙61 „„ 
74633 . 
447918 29374 


ä OR 3 
e 936775 Anſwer, 
Product 41880333 * wick 


—ę— 


os Ruus 2. Ven the right hand digit of the multi- 
plicand is a circulate, carty at 9 the 255 Jure of every 


* 


line, pointing the digit, ſet dun for a circalate and take 


the ſum as directed ( per note ts art. 93) in addition, 


3X AMP LHR 


Multiply 64465 N Multiply 67:63 
By 17:69 VT 
5819 ab Hs 47343 
387933 270533 
4525888 338 1666 
6465555 13526666 
114˙37567 Anſwer. 17226210 


Es ; RuLE 

| „„ MONT KAT 1 0 MN. | 

Let the given factors be taken in their equivalent mixed numbers, 
74553 and $6x 


1 653 61 | Tx * 1 
Z. ——aod equal to — being multipli- 
vi 5 74 1008 5 I SO 4 IGCO 100 5 P 


ed, the product is 41552333 = 418 ©2333, and rejccting the 


| | 1 000 Iooooo 
denominator, we have 41880333 agreeable to the above rule. 
What was ſaid concerning multiplication of vulgar fractions, 
bolds true in decimals, viz. that if cither factor is leis than unity, 
the product is in ſuch proportion leſs than the other factor. 
From this example it appears that if a finite quantity is mul- 


teplied Tato an infinite one, the product may be finite, * 


Morvirriearion of Diein ks. f 1005 


96 RuLs 3. If the multiplier have a ons. nittiehe 
with it as if a finite quantiiy ; but removing ag 
188 more to 0700 ft, and hep divide it "Y 9. 


Ant 


Multiply 94678. © Moluply 4796s 
OY oo T 2265 


— — — 


91373390 993975 


. 


Product 414877 


9 — Ty 


26461 
19052 
38 104 
9526 


1355˙338 1 An, 


97 Rurr 4. Jin each fadtlor there be a circulate, they 
muſt be managed as directed by the two laſt rules. 


EXAMPLE 3s 


Mulply 7 46 
„. 


9298s 


| 5 33185185 
373333333 


— — — — — 


4065 18 518 Anſ. 


Multiply 


106 DIVISION of Dt cimaLts. 


Muttiply 96-568 
* id 


91382844 


— — 


4253829160498 
282855888558 


34881 3847 160493 Anſwer. 


What number divided 3 25 will give 800 ? 
Anſwer 200. 


What number divided by 48 will 1 to 42⁰ 
Anſwer 201 6. 


Required the . of 75˙ 68 by 3? Anbrer 
25* 2296296. 


' DIVISION of DECIMAL Ss. 


98 Rur E 1. The operation. is performed as in whole 
wumbers, and there muſt be as many decimal places made 
in the quotient, as added to thoſe in the diviſor, will equal 
theſe in the dividend; or which is, the ſame thing, count how 
many decimal places the dividend exceeds the diviſor, and ſo 
many muſt be pointed of in the quotient for decimals, If 

' there is not a ſufficient numbers of figures in the quotient 10 
anſwer the purpoſe, eyphers muſt be prefixed on the left. 
Ade till there is : but if the decimal places in the divi- 
fer exceed thiſe in the dividend, cyphers muſt be annexed 
to the dividend till at leaſt they are equal, and if 99 1 
fary more. 


- 3 


DIVISION y Dzeniaus, = 107 
ExAMPLES. 8 


7's) 47:625 (6'35 
e 


17) 62:3* (3˙ 
* EE 51 


102 


46) 36754 (0 11 
wo 
485 © 
414 
5 — 4 
414 


275) 846500 (3078, & e. 
| 8a | 


e . Divide 


In caſes of! this nature, where we find the quotient will not 
ſoon become a circulate, we continue to carry forward the operation 


by bringing down cyphers or the circulating digit, till the work is 


iuſhciently exact. 
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108 ' DIVISION of Drcmars. 


Divide 418:80333 by 74653. Anſwer 5*6r. 

Required the quotient when the dividend is *0367175 
and diviſor *25. Anſwer 14687. 

W hat number multiplied _ 756 will make 320 


Anſwer 42328, &c. 


RuLe 2. / the air ier be a circulate, write down 1 
diviſor and dividend in order of diviſion, and under theſe 


' ewrite them a ſecond time, each removed to the right hand, 


fo many Places as there are circulating digits in the diviſor; 
in this fetuation take the under lines from the upper ones, 
making the differences a new diviſor and dir idend, and 


the * u be the anfwwer. 


— 
* 


n 


2845) 1353˙3381 
94) 7355330. 
2561) 1219 8043. (4763 Anſ.* 
10244 


19540 
17927 . 


16134 
15366 


7683 
7683 


Rr — — 


Divide 114*37567 by C465, Anſwer 17*69. 


Divide 172-2621 by 65:63. Anſwer 2'547. | 
| | Oe” 1 The 


* By comparing this example with 1% cd curate, rule 3 in 
multiplication, it will he fou ind that they prove tach other, and {0 
may the truth of any of the other waa 4 be cxamined. | 


fo 


is 


in 


10 


BARTER or TRUC, 10% 


The more complicated caſes in Multiplication and 
Diviſion we paſs over, judging them eaſier performed 
by vulgar fractions, from whence the ſeveral rules we 
bave delivered concerning repeating or infinite decimals 
are deduced, by means of this fingle conſideration, viz. 
that the denominators of circulating decimals conſiſt of 
ſo many nines as there are recurring digits in the deci- 
mal fraction. I ſhall not in this place (as is common) 
treat of the ſquare and cube roots, &c. but defer them 
until the reader can be aſſiſted with a proper rationale 
of them, from whence he may deduce the rules; there- 
fore I now proceed to the remaining uſeful rules in 
prion Pen as proper exerciſes to the foregoing prin- 
cipals. 


BARTER er TRUC. 
DrFiniTION. 


100. DARTER is the exchanging one or more kinds of 
1 goods or commodities for thoſe of ſome others. 


As this rule is only a further illuſtration of multi- 
plication of compound quantities, the rule of three di- 
rect and practice, we ſhall not puzzle the learner, or 
ſwell the book with particular rules, but rather leave 
him to an inſpection of the examples and his own judg- 


ment, adviſing him to uſe the thorteſt methods, and 


endeavour to make the ſubje& of arithmetic (if I may be 
indulged the phraſe) conſonant to common ſenſe, 
Ex AMG IL RA s. x 
How much rum at 87. 64. per gallon may be had 
for 27 yards of broad cloth at 17. 64. per yard? 
27 di. at 175. 6d. Then 87. 6d. : 1gal. :: 23 E 
| | Soho 231. 125.60. 


— % 6.; yy —— 

© 6 is 23*625 _- £72 wo N 

! 
4. 220 6 ö $2” 588 galls, &C. the anſwer, 


K 5 What 
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ws eo es < \ 
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at 62 2 per 10. how many 5, of raiſins mult be given ? 


= | BARTER « TRUC. 
What quanti ty of indigo at 67. 8 d. per 1b. is equal 


in value to 11216. of tea at 75. 66. per tb * 4 


77. 6d. and 1 tb. 24, 221 1215.20 255 3 214 3 420, 


C. Sa. alſo J.: 1/5. :: 42 J.: 42 X 3 = J 2616. theanſ 


Required what untl of canvas at 71 d. per yard, 


may be given for 5 cut. of cheeſe at 11. 95. 64. per ct ? 


17. 97. 62. — 59 | A and 3 o D. 89 * 
5 a” fo) „ 32 
1 5987. 59833 yd, 
{ 23 — — — PS — = Sc 
480 00 Is 40 40 
59 * 32 


e — = 394 
= 236d. the anſ. 


C and D 1 C has 53 quarters of corn at 1 J. 105. 
der quarter, for which D would give 13 cat. ogr. 1605. 
of ſugar at 41. 125. per ch.. and the balance in raiſins 


. 10 5. od. 3 TI 
| 8 
I3cwt. Or. 160. = 1472= 97 ct | | 
Now % Spe 7 4 z 
| . od. = 92 —= A | 
— * 
- 62 4. „„ * 

. 5 
then 1 r. : 4. 53 gr. —— 92 = 591 101 
1 23992 SING 

endicat, : 21: > ceavk I J. = 1 = 60 9 


1% 


nd 


5575 + x 
Zeit?, __i2g9-— 


LOSS SE” GAIN. Fo, Tt 


awd i i — 1333 
480 2 70 1 13 
48 X 1333 = 23994 = 7935+ 5. the anſwer. 
78.13 
If 54 cuts. of . "SID at 11, 18 5. per cwt.be given for 
24 yards of cloth, what is the value of the cloth per 


yard, Anſwer 8. 1. 3% d, 


LOSS and GAIN. 


V 


101. UESTIONS are propoſed in this rule, which 


determine the gain or loſs of commodities, and 


being nothing but the application of the golden rule, to 


caſes of this nature we proceed to 
E x 4 n 21 


Bought 32 cf. 2 gr. of Aax at 21. 2s. 6d. per cw. 


and told it for 2/, 105. per cwt. what was gained 
thereby? = | 


„ e „ 
From 2 10 © 523 4; 4. 00. TRE 
Take 2 26 and 1: + . < 
121. 37. 9d, the anſwer, 


Die; 7 & wk 31, 
Bonght a quantity of ſugar at 51. 157. per cut. how 
muit it be fold per 46. to gain 184. per cent? 


. 157. = 376. then 100. 1187. TY engl. 


118 X 57 27. = 118 X *0575 and 1120. 118 * 


100 


—— — — 


13.: 2118 & 5 C = 9 X 0575 
3 112 „ 


——=== = *0605$, &e. 
Fra V : 


= 17. 23d, Per 10. 
oO . . Sold 
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112 _ EXCHANGE. 


81. 6 d. = 5˙57. and . 65 ey 


Sold goods at 5. 6d. and thereby gained 26 J. per 
cent. what will I gain per cent. when the ſame quan- 


tity is ſold at 572 


126 * 5 
3 


= — = 11454 = nut 107. 1042 d. Hence bob 


Et | 


104. 1037 4.“ is the required gain per cent, 


EXCHANGE. 


Drrixirio x. 


10 XCHANGE is the receiving of money in one 


country for the ſame value paid in another, 
and is above or below par | according to the circum- 
ſtances of trade and places. 


103. In Ireland, America, and the Weſt Indies, the 
accompts are kept i in pounds, ſhillings, &c. the par with 


Ireland being 103+ J. Iriſh per cent. ſterling, and 5 J. in 


the Welt Indies is valued at 50. ſterling. 


104. In Holland, Flanders, and Germany, they keep 
their accompts ſometimes in pounds, ſhillings, &c. the 


par being 337. 49. flemiſh per pound ſterling, and 


ſometimes in guilders, ſtivers, and pennings. 


Note, that 8 pennings make 1 groat or penny. 
| | 2 groats I ſtiver. | 
6 livers — 1 ſchilling. 
20 ſtivers 1 guilder. 


— 


20 ſchillings or 5 


6 guilders pound flemiſh. 


In 


* Queſtions of this nature are wrong ſolved in ſeveral books of 


arithmetic. 
+ Par is the intrinſic value of a quantity of money in One war 


compared with an equivalent in another. 8 


EXCHANGE. N 


105. In France accompts are kept in livers, ſols, and | 
Deniers. oF 12 deniers — 1 fol. | 
20 ſols 1 livre 

3 livres — 1 crown, equal to 


47. 6d. at par. 


106. In Spain accompts are kept in piaſters, rials, 
and marvadies. Note 372 marvadies make I rial. 
8 rials I piaſter, 


the 1 is at 47. 6d. per W 


107. In Portugal 10 looo reas make 1 milrea, by which 
_ they. exchange, the par TIA about 67: 9d. 


EXAMPLES. 


From Land is remitted to Dublin 567 J. 10 
What muſt be received exchange at 1101. 165. per 
cent ? | | 


100 : 110˙8 5 567*525- 
| 110˙8 


8 


— 


4540200 
6242775 


1 1 


L. 166 
6628.817700 = 628 16 4'248 


From Antigua to England is remitted 500 /. What 
mult be received exchange, at 135 J. per cent? 


55 [TE 
100 135 ++» 5OO « 675 | . 


How 


PN 
FO 


114 EXCHANGE. 


How many pounds Sterling muſt be received for 12 
guilders, 17 flivers, 12 Penning: exchange, at 335. 9 d. 
per pound? 


% 0; 1. #. #: pen. 
4 I --. 127 17 12 
I2 | 20 

05 2557 
8 16 


3240 15344 
2558 
— .. dk. | 
3240) 40924 (12 12 7x anſwers 
LE 3240 | It 


8524 
6480 


2044 
20 


&c. 


- - - — 4 


En gland 


"mu 


5 


"= 
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EXCHANGE. xf 


England remits to France 769 J. 17 7. how many 
crowns, &e, inuſt be received at 52 d. per crown? 


& 69S 
1 2 569 17 
20 
15397 
12 


— crowns li. fol, d. 


52) 184764 (3553 0 9 217 anſwer. 


156 


40 


How many piaſters are equal to 510 7. Sterling, at 
45. 2d. each? Anſwer 2448 piaſters. „ 
How many pounds Sterling are equal to 2448 piaſters 
at 45. 24? Anſwer 5101. 


How 


Br IP FELLOWSHIP. 


1175. 614 d. B's gain. 


How many milreas, &c, are equal to = 71. Tod. 
at 55, 91 d. per milrea ? ? Anſwer 736 milreas, and 
89211 reas. 


How many pounds derling are equal in value to 736 
milreas, and 8921 reas, at 57. 93 d. per milrea? 
Anſwer ah 75. 10d. 


EELLOWSEEP: 


DEFINITION. 


108. Frie- determines and adjuſts the gain, loſs, 


&c. of merchants, trading in company; the e- 


quivalent ſhares of creditors in caſes of bankruptcy, &c. 
and when theſe have no relation to time, it is called 


Single Fellowſhip ; but if there is time concerned, then 
we term it Double Fellowſhip, or Fellowſhip with Time. 


. E FELLOWSHIP. 


109. Rur E. As the . of the flocks, ads &c. 
I to the gain, leſt, &c. 
1 So ts each particular rock, &c. 
To the proportional gain, loſs, &c. 
Suppoſe A's ſtock in trade be 400 J. B's 600 J. and 
C's 900 J. and they gain 3 8 107. what's each man's 


ſhare thereot : 


. 35:5 490 _ 33565 K 4 


And 1900: 356'5 :: 400: 5 


5 = 751. 15. 033d. A's gain. 5 
1 5 3565 K 6 213 
1900: 356'5 :: 600 . 2 1121. 


N 


*v 0 _ fan ov 


f 


1900 : : 2356's : 900 = LI A 168 / 175: 4 4. 


C gain. 3 | | 
And 15 17. 052 24, + 112 J. 117. 679 d. + 168. 


175. 41 4. = 356 J. 105. proof. 


A bankrupt owes to C 650 l. to D 460 . to K 3500. 


to F 7407. but his effects are only 10007. what afl it 


amount to per Ts ago how much muſt each re- 
ceive? | 


A . 1 - 
And 2200: 1000 ©: 1: 3999 = oe r =9 lr per J. 


550 Now, ſeeing 9 1. 608 the 


460 the money paid, per pound we ſhall have 
350 „ 
740 Fx X 650 = 295 9 1er 
| ir X 460 = 209 1 99% 


Sum 2200 J. Fr x 350 = 159 I 9 


4 X 740 = 230 


{ . looo Proof. 


Divide 205. among 4 perſons in proportion as Fo +, 


Fo Fo 
| = 49 T Now, if the 
* 60 
7 = gs 1 is rejected in the firſt and third 
3 = 55 terms, we e ſhall have 

5 | „„ bs fo. | 

$7 1 20:3: 20: 7:0 o 8m 

$7 1-20 373 $6: 4 $0 6 3 

3 . 2 2 anſwers. 

3 21 w mT Ns 

Proof 20 | 


Four 


sir FELLOWSHI r. 117 
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aw FELLOWSHIP with Tins, E. 


Four perſons agree to "ns 150 gallons of rum for 


221. 105. of which ſum 4 pays 7/. 10s. B 6. 155, 
C51. 55. and D the remainder, how many gallons of 
rum muſt each have? Anſwer A 50 gallons, B 45, 
C 35, and D 20. 


A ſhip worth gool. being entirely loſt, of which 1 


belonged to S, £ to 7, and the reſt to V, what lo 


will each ſuſtain, ſuppoſing 5401. of her inſured? 


Anſwer, 5 will loſe 45 /. gt and V 2251. 


r a5 Pike or, rk 
F EL LOW SHIP. 


110. Rur x. Multiply ith man's flock by the time of 
its Ian, thing their products as the ſtock, &c. in 


Si 8 Felloauſbip. 


EK AM rn. 


A,B, and C, make a ſtock for 18 months, 4 puts in 
557. and; months after he puts in 401. more; PB Pan 
in 5o/. and 6 months aſter 5o/. more, but 5 months af. 
ter this he took all his money out; C puts in at firit 300 /, 
but 6 months after took out 2501. now, during the 
18 months partnerthip N gained 250 /. what muſt 


cach have of the profit ? 


65 : by 8980 
5 40 | „„ 
325 0c 180 
. . 5 
. 80 
105 | 300 
1365 Z's ſtock and time 800 
325 5 8 

A's ſtock 1690 


and time 
| 300 


A ff: 6.0% 


FELLOWSHIP avith Tine, MN 119 


300 300 E "FN 1690 
6 250 „ 
„ — C's 2400 
1800 "FO 
"2A Sum 4890 
600 
1800 


Cs ſtock and time 2400 


feats „ 


„ 1690 X 2 3 

195 250 «++ 125 . 86'4 
- „ 8 CO 
allo - „„ TO. 40.899 
25 2 4400 — 725. = 122'7 


—T 


Proof 249*999 


—— — — — 


111. This rule is ſo little uſed in buſineſs (if a any at 
all) that I judge it unneceſſary to give more examples, 


nor indeed is it juſt in many caſes, for inſtance, let us 
ſuppofe two merchants put inte company each 5ool. and 


at the end of 6 months one of them Caving occafion for caſh, 
evithdraws his 5o0l. tho” the company's accounts cannot be. 
fettled till 12 months are expired, when they find 100]. 
loft by trads, now according to the rule, he who took 
his money out, would only loſe 25/. whereas the 
others loſs would amount to 75 J. which is a contradic- 
tion to common ſenſe, and the very nature of trade. 


The rules of alligatior, equation of payments and falſe 
}o/ſition are omitted, ſeeing none of them can be well 
accounted for, without the aftitance of algebra, and 
are of but little uſe independant thereof, 


ALGEBRA. 


+ 
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e 3 3 1 l N * N þ + 8 = 
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pe 
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n ALGEBRA. 


CL GE. BRA 


DzriniI TI on. 


112. LGEBRA has been well defined by Sir Iſaac 


Newton, an univerſal arithmetic, becauſe of 
its general and extenſive uſe in all mathematical ſciences, 
and in none more 1o than in arithmetic, to which we 
intend to confine our ſpeculations i in this treatiſe. The 
ſolution of problems in Algebra, * upon the fol- 
lowing ſelt- evident axioms. 


. 


113. . 172, In equal quantities are added to equal 
quantities, their ſums will be equal. | 

2d, If equol quantities are taken from equal quantitier, 
their differences will be equal. 

34, If equal quantities are divided Ly ene quantities, 
their quotients will be equal. 

4th, Duantities equal to one and the ſame quantity, 


are themſ? elves equal, 


ADDITION of ALGEBRAIC QUANTITIES. 


Rol E 1. Vibe quantities are glite*, and hate 


the ſame /ign, take the ſum of their Coefficients f, 
which prefix the common ſigu, and place the common quan- 
rities or letters after. . 


reo. 


bs | Quantities are faid to be ale; when they are 3 of the 
fame letters, however the ſigns and coefficients may d fer. 5 

+ When the firſt term is plus or + it is ſeldom written, though 
we muſt be careful to underſtand it before ſuch quantities. 


an 
In 


ADDITION of ALGEBRAIC QUANTITIES, 121 
— ExAmMPs 8. 
To 48 i —qas % *120-—ybcd - av 
Add %  —6x 8 64 - 7e l axy 


— 


Sum 8a —10x 12 183 12e l 24% 


4232333 — 
k 


 — 


115. RuLE 2. lite quantities have unlike ſigus, tate 
the difference of the coefficients, to which prefix the ſign of 
the greater quantity, and place the common letters or yu 
tity after the ſaid difference. 


| Ex ANMTI ES. 
To —;acd 4xy 8 * 45 ＋% 644 —axy+3Zazy 


Add gacd —xy —q1x—. by—8$8aa 24 92 
Sum — zà2 3xy —2x—10y—2aa —axy = 


116. RuLE 3. To add quantities which are unlike, ſet 
them all diwn one after another, connecting them with 


their Poe . 8 
E x AM r 1 E 8 
To 5 


| gax+ajtrar—ad 


” —— 
__” 


Jazz —axy +56 —Jaz—ax+5a 


RutE 4. hen quantities are [5 compounded as to Fave 
like and unlike fg, and like and unlike quantities, col- 
led? them into the leaft compaſs by the three forgeing Rules, 

L. Ex AN- 


2 The nanibiie prefixed to any quantity are termed coc Hicientz, 
and when there are no numbers before a quantit , we on ierftand 
unity as its cocfticient ; Thus a and 13 are equa}, 


— 


2 SUBTRACTION VF ALGtBRATC QUANTITIES, 


ERA MEL SS 


10. 7 a2z+;ax To 75 4 5 ac gu 


Add a ay+3az+7Jax Add —ga+7ay—baa 


Sum 2 222 + ay Sum 24 — aa+4ay 


Tat ouy=s 
A 
440% - 3A XT T5 * 
| by 3 —6ax +xJ* 
Sum 2a 8 


SUBTRACTION of ALGtrAIC QUANTITIES, 


118.RuLz. Change all the ſigns in the ſubtrahend, ( or 


mrumpver to be ſubtracted } or ſuppoſe them a Ls and then 
preceed ty the rules in Adaiti:n. 


From TUX—Aay +4az take—544—&) —E2 
gzx+a+4a2 ſubtrahend with the ſigns changed; 
Diff. 12ax + 222 


— — 


From 7: — 0 take Neger 0e 
loo 


— — — 


Diff. xy 3X2 z—24 


From 5 :: 29 —= 6333 +a xy 
Take 3 — 56byy — 567] 
Licf. AXXyy — dyy + axy—5367 


MUL- 


* Becauſe — xy and + * are equal quantities with contrary 


gens, and by conſequence of contrary values they deſtroy each 


other, or their ſum is o; for ſhould a perſon's effects be expreſſed by 
- tel and his debts by — x01, he is upon the whole worth no- 
thing; and hence it is, that the ſigns + and —, are termed af- 
frmative and negative reſpectively. 

Becauſe the figns + and — are contrary in their ſignification, 
and the rules of Addition and Subtraction are ſo hkewiſe; therefore 
tis manifaſt that if the value of the ſubtrabend is changed by 
changing the ſigns, the work ought to be performed by Addition. 

t In this example the Ggns are not actually changed, but they 
are carefully to be conkidered as ſuch in the operation. 


. 
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MULTIPLICATION of Atcizxarc QuaxtiTIES. 


119, RULE 1. Multiply the coefficients of /imple guauti- 


ties together, and to the product annex the quantities in 
both ſactors; if the ſigus be alike the produd? is afirmative 
or +, but F unlike negative or —, 


EXAMPLES. 
75 Multiply 5 u — 7451 f — 4 
TTV — 
30 —TAIXX ax 
Multiply a, b, c, together, 


a 
6 


nereaXb Xe = abc Anſwer, or ab 
| | . ä 


abc Anſ. 


—— — Ce. 


120. RuLE 2. A compound quantity is multiplied with 
a ſingle quantity, by multiplying it into every member of 
the compound quantity, and connecting the product by their 
proper /igns. +49) 


* When an affirmative quantity as + 5 4x is multiplied by ano- 
ther affirmative one, as + 645, the meaning is that 5A. is to 
be taken ſo many times as there are units in 6 49h; the product is 
therefore evidently 6 ay times S ax, Or 3044xy. | 

+ If — ay is multiplied by xx, then is — ay to be taken fo 
many times as there are unites in x x, and the product is evideatly 
x x times — Jay or — 7axx. | 5 5 

t When —a is multiplied by — x, then is — a to be ſubtracted 
as often as there are units contained in x ; for if multiplication by an 
affirmative number is a repeated addition, it muſt by a negative one 
be a repeated ſubtraction, but to ſubtract — à is the ſame tlung as 
adding A a; therefore the product is really ＋ 2x. | 


MULTIPLICATION, K. 1323 


141 
an 
Js 
1 Ic 2: 
bo, * 
1 ; 
2X. 2 
Wh. 3. 
7 
14 
Th 
15 
81 
18 
14 7 
- N 7) 
£Y 
1 
2 
1 
18 
3 
4-144 
9 3h 
0 
= 
+2386 
Nn 
5 1 
4 3 
= 
F. 
: 71 
4 
1 
. 
1 
Si 
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ng 
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$3 
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- 7 
n 
440 
#5 


2 Lorne >a 
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. ALGEBRAIC QVANTTITIISs. 
ExXAMPLE 8. 


Multiply 55 PP I ay + cd 
By s Ax 


Product 25 r XxX gayxx+ cdx x | 


Multiply gax+v3—50a 
By  —@4 


—5aax—avy+;daa 


— — 


Rur 4. To multiply quantities in which both factor. 
_ are compound ; multiply every member of the multiplier 
into every member in the multiplicand, baving dus regard 


to the figns, and cooler? the Fe produits inte a ſum by 
Add: lion. | | 5 


10 aA 
| Multiply ax+ay 
By 2 * 7 


— 


2axx + 2axy 
ae ＋ e 


Product 2 ee 


Multiply x—y 
. 


Product xx — 5 


Mul- 


' DIVISION of Aucearaic QuanririEs. 125 


Multiply x+5a 5 Nh, 
By 7. 
gxy +2549 | 
Tax +354aa 


— ts ——— 


1 


— 3 — s — — * x <A * ron 
"TnL < wag N I 3 *. 1 * 5 Iz r 3 8 r 5 — 
ERIE A EEE ICES 

* 


Product 5 xy + 25 4 TT + 3544 


; | 
* : IV) - > - — \ - - r 1 * — 4 
Ee WL —— 2 — c ECT - ia, ig” a; "= 2 
EA TTT = K... ˙ TTT ER 
— a IE ory, > > == or tn eng wut = "1 D . 
q \ 2 5 — 2 es. = A — — 


— — IJ 
1 ja . —— 1 3 3 
. Ext 


J. 


Multiply ax T +2x 
By q -a r | 


N 
1 
TY 
1 
I 
bal 
* 
: 
4 
: 


r 
＋— 4 


aa * TA ᷣ Ta⁰ 
AX — HAY) - 4a , x 
_ayxx + axyy + 25 xx 


E63 122 — 


aaxx Fazxx—aayy — Ay IX Tx TA ax 


— —V —. 


* — — * 


DIVISION sf AuGranaic QuaxriviEE, 


121. RuLE, The v7 ſens are managed by the rules in 
Multiplication, and the work performed by conſidering © 
what the quotient muſt be, ſo that, multiplied by the diviſor, Ml 
i Fn PO the dividend. * 


Ell 


Diviſor Dividend Quotient 
bay) 3oaayx (Fax —7ay) rx (xx 
1. 30 aa * | ED —TAYXX. 


. —_— . 


xx) —7ayxx (—7ay 
| n= 


— 
— 


1 


126 Of ALGEBRAIC FRACTIONS, 
| | be) —5aax—avy +5 daa Ger en- 50a 


— 544 XK 


W — 


—aTy 
3 | 


3 


78 
$7 


* * 


* 0 2 29 +3) (x = 
XX — XY 


— * yy 
— Fans Þ | 


— 


"222 
=2 


—— 


* * 


of ALGEBRAIC FRACTIONS. 


122. L Ractions in Algebra are managed in the ſame 
manner as thoſe in whole numbers, and there- 
fore we need not repeat the rules, but proceed to 


EXAMPL . 


Reduce 2 — to its loweſt terms. 
F | 
It every member of this fraction be divided by y, we 
hall have 2 —— = e Ts ; and therefore when it hap- 
pens that the ſame Kink or quantity will divide every 


term in each factor, ſuch a quantity e per 
I5ax—124y—9ga , 


art. 59. Thus 


rey =$X—4J—3 
Reduce 5 and E to a common 1 
X 


By 


of A L G E B - AIC FrderiONs, 127 


n = rex bop 


By art. 82, we get | 3Xay = 3a+3y numer, | 


1x74) =" $=\s and 


SEES E3LESY 
| SEE 3. 
To LF, add ee 
7 8 5 : 
 $4X2 = 104 8 3X2 = 6 hence the anſwer is 


Hence is the anſwer. 


14XX3 = 21ax 


loa+21a%x 
—_ 


"Lat ay + 3s be multiplied by = — —5. 
MM | 


— —-—. 


— —_ — — 


- — 2 


3 — bee m Jy y — 34 anſwer, 


— 4 —_— ; 2 


Divide 2525 | by — 
5 - + aha {FI8 gaxy 


9 8 | | y 
e 47 bad = the anſwer, 


As alia Killed i in W Fractions, will eaſily per- 


form examples of this kad, in the Algebraic form. 


eg wo 


SES: 


3 


== 


— 
z& Y rr 
. 
EE es OE IR CR ĩ = 
E na r 5 T. v4 — . o 
be EH COR, 


n N 8 nee N S => 25 8 
of Fra I Hari, ; + Bog * 7 2 — 2 — DL N - 
I MES SLES II EE BS hen net rin nnd EE, DIST LA — — DINE — 
. 333 r 7 5 LET, ag. EE BS io ne . IE DIST EAT — £ 7 2 2 
n n 8 - > n Derr 4 IM, r 7 *.. 
a 2 in by 2 > r TS rer == * A -: REDS WR 8 =_ N 
ly * ee rr ET = rand rr 
, „ - = => bo 2 K 7 


a 
101 
wit 
Hs 

F 
q 

f 
, 
' 


+» 


””v 
WAA 


WE * * 
do gt” SETS: 6 518% 
„ ee 


1 1 
— - 1 —— — — 
— 


128 Of INFINITE SERIES. 


of INFINITE SERIES. 


HEN it happens that the dividend does not 
contain the diviſor an equal number of times, 
the quotient may be continued 1 in an infinite ſeries, 


123. 


EXAMPLES, 


8 1 („re, e. * 


& — LY 
XX 
XX — XXX 


1 | 
xx = XXX 


pI „„ 


xx xx 


* It is 4 to obſerve, without proceeding further, in what 
manner the terms of this quotient do ariſe, which is called diſcover- 
ing the law 7 the ſeries. 


Again 


„ A& 


— S424 <{b << FEY 


; : 


Again; if it be 8 to divide ce by a, we W 
hive 2 
= TED | , 444 aaaa 
-a) ee hab = + ood &c. 
4 „rr, ce 
eemac 
ac — 4 4 Wes TY 
aa 
444 | 
EE 
aaa 
e 
aaa aaa . 
e ce 


MAAS CT» 
„ Kc. 
e 


Alſo <= will be td =. 1 T — + = 2 +; , &c. 


: e—i cee 
a a ＋ 295 2 22222 

and moo hs. 
d EEE = amp+ 22 = 222 o 9, 


where you will find the ws which ariſe are N 
tive and negative alternately, The method of expreſ- 


ling fractions in infinite ſeries, will be of ſingular uſe to 


the learner, in many braaches of the Mathematics. 


INVOLUTION. 


124. S the multiplying any quantity continually by 
itſelf, and the ſeveral products thence ariſing are 
a ge the ſquare, eube, biquadrate, &c. otherwiſe the 


d, zd, 4th, &c, powers; the quantity itſelf being the 


— or firſt power, all which i is plain from the annex- 
ed table. 


4 


INVOLUTION. „ 


C 
f 
8 2 
* 
” 
1 
0 
1 
4 
1 
110 
3 
+: 
TE 
831 

A 
* 
1 
Nis 

$$7 + 
. 7 
1 
7 
155 
n 

bs 

Ht 
43% 
810 

+0 

N 
* 
N 
5 
$ 

bt © 
n 
« 


22 8 Ok 


N Fr ET 
: Fr 
— Wt Fees > 


333 


ſs * 7 b — . K 79 
. nn 6 en — en 24 <a * Me ps © 
r b 1 n 0 


— - — 


130 1: INV O'L U.T I O'N. * 


1 a S the root or firſt power 
aXa = aa = the ſquare or 2d power 
4x4 N = aaa =. the cube or zd power 
aXaXaXa=aaaa= the biquadrate or 4th power 
 #XaXaXaXxa=aaana = the ſurſolid cr 5th power 


125. We uſually write the quantity thus involved only 


once, with a figure called the exponent or index above 


it, denoting the height to which it is raiſed : thus «« 


we expreſs a*, aaa = a, aaaa = a*, &. 


EXAMPLES. 


Involve 334 aa or 5 a* to the 2d power or ſquare, 
 bbaaaXbbaaa = bbbbaaaaaa = as anſwer, 
Invoive —2ax to the 4th power, 
| -—24X 
—24%X 
4a N 
—ax 


— 84 U x3 
— 24 K 


1641324 * 


126. Hence we obſerve, that ſimple quantities are in- 
yolved to any deſired power, by multiplying the index 
of the given quantity, by the digit expreſling the height 
of the required power, and the co-ethcients (when there 


are any) to the power which the ſaid index 7 1 55 
11. 


It appears by the involution of a negative quantity, that the 
ſigns of the ſeveral powers are affirmative and negative alternately, 
vie. affumative when the index of the power is even, but negatiss 
when odd. 


9 


* 


Thus if we ſquare x* we have K = "x* and æ cubed 


i 3 x 3 alſo if we involve a „to the gth 


2X9 ,3X9 18 27 


dower, it will be & * „* = K „*. Asi, by 


the ſquare of 9 x : 62 required, it will be 9 x9 X 


Pe. 22 81 3 „ 
127. It is likewiſe 1 not difficult to Mere that ſack 


quantities may be multiplied and divided by adding and 
ſubtracting their indices or exponents. 2 m0 if a3 1s 


multiplied by @*, the product will be 4 * 5; alle 


3 a® 4 | 
6 45 X 63 a* will be 65 a and 221 = 4 = 8&3; al- 
4 
ad 6 
ſo = 2 But if the del of the diviſor be the 
E 


pure % 8 allo = * = 
| 45 | x9 LE 
_ z ONE XXXXXXX 
Nov if the laſt fraction, viz. . 
| x9 XXXXXXXXX5 
a To q * . * | 1 ; L 
de Fees ky to the loweſt terms, it is evidently — =— 
gs | | 07. KX x 


which is equal x 


128. Let, and be multiplied together, and 


we ſhall have "BT — „ or, which is better 
I 


take their equals, viz. - X T, and we have +. A- 
© of? "Xe 
. 
gain let the quotient 8 - be required, now 7 by _—_ 
3 | 


heir equals 2 t and r and inverting the diviſor they 
x# x" 
. ſtand 


INVOLUTION. ue 


Kh p 
5 5 f mp * — 4 n 
— B=a. - . o 1 — — 5 2 =p — 2 
8 8 TR . N Y 8 Yn ———_— — 3 SIT . — — — —— — — yet * — 
EY TY We * > . _ ERIN IS —y — — — OE 3 IL 
3 Y 2 8 2 [7 Ip. + . —— = BD. * ö = =C a TE x 
* yy ny * — ps n 3 NA — < * — * * e 230 — * 4 DL ISIS nt = 
* * * y A — — — 3 — | ey 1 — —_— * 0 
— * PI. Fl LES + a we. 1 n 2 _——_ * \ 17; ” 2 n - * oy \ prntol - SA v1] - 
= bs 20 . * 222 * 7 . * þ = * =. 8 IS — Fr on | = : — - 
CT . te. 3 6 Ty! 1 or rok = & 3 3 — 1 — 2 ——_ < * = NP = 
W a EET aer — — 2 Lapeer CR 


+ od 
"* 
FX 
Bb 
1 
Ty 
_ 
WE 
+ 
. W 
** 
+541 
. 
$74 1 
5 1285 
7 
_ * 


2B : INVOLUTION, 


| " | 
Rand — RE = =; and hence, obſerve in gene- 


bY 

ral, thee any WW in the denominator may be written 
in the numerator, and the contrary, by changing the / n 
of the index. | 


129. If mand » denote the exponents of x in general, 


their product will be x* x x” and their quotient 


3-3 | My 


* 


130. The method of involving compound quantities 
is no other than a continual multiplication by the root, 
to the height the index of the required Power directs. 


EXAMPLES. 


| Involve x + called abinomial to the 4th power, 
x +y the root or 1ſt power, 
& ＋ 9 „„ 


x* + xy | 
xy +y* 


2 x +2 xy +5* the 2d power. 
4 ＋ | 
x) +2x*%y +x5* 

"x +2x9* +57 


3 +57 the 3d power. 
. 


* ＋ 3299 z4õ 9 T 
F 
24 +43) +63 r +156 power 


S 


Involve 


cen x — termed 8 to the 4th. power, 


en +97 the 2d power. 


B * = . —— DT . 
— —— — — — ws 8 — — 882 — ” LY” 
: - < — DIET : 
NE IO EE IE EI ren ry pg WE 2. 2+ EE: F - _ 
3 „„ Ie J Cr 
aan Te HR ER F : — nh I a AA DE AN 8” | 
RD a >> x Sn Es EI ACT on IO Er \ 


x3. — 3 + xy* 
1 * . 


: 
« 
oy 
15 
1 
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1 
OY 
1 
(RR 
mm 
if 
4 I : 
[3 (1 £ 
*, 
7 
[79 
40 
158 
N * 
La 
q 
Nt 4 
x 
N 
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* 39 + 3595 * the 3d my 
X —y | 


— — — 


— 327 + * 2 — yt 
— ae $7" ==> Sp? ry 


8 


x* — 45 + 6x? _ 4 +* the 4th p. 


131. Hence we diſcover, iſt, That the terms arifing 
from the involution of x + y and x — y are the ſame, 
but that the ſigns of the latter are + and — alternately, 
2dly, That the ſum of the exponents of x and yin every 
term is the ſame, and that ſum equal the power invol- 
ved to. 3dly, That the firſt term of any power is the 
quantity x raiſed to the faid power. gthly, That the 
powers of x decreaſe in arithmetical progreſſion from 
the firſt term till its index be x? = 1. gthly, That 
the exponents of y ariſe in the ſame manner as thoſe of 


Xx ren; 


„ Sn II rt — x 
a EEE 47 War oF 
oo - 2 * A 
ba —_ * 2 2 — _ 


1 n 


I 32. We alfo obſerve : 1ſt, When the number of 
terms is odd, the co- efficient of the middle term is great- 
elt. 2dly, When the number of terms is even, the two 


* = 8 


7 e 
= 2 3 
* e 
» bo webs 


middle terms have their co-efficients equal and greateſt 9 
alſo. zdly, That the co- efficients at equal diſtances from 
ine middle terms, are equal, and that they decreaſe on 
each ſide the middle terms in the ſame regulary order 9 


to unity. And hence we get the following general rule 
to find the co- -efficients to any power. 


2 us = — — e 1 
. ———— SIE. 


RLX. 


* —— — 
2 — * 8 . 
. TESTS gas 


4 


oro 


' +RvLE, Multiply the exponent of x in the preceeding term 


by its co-eſicient, and divide the product by the exponent 
y in the given term, and the quotient is the required 


133. Let it be required to involve x — y to the yth 


power: By art. 1 31, the terms without the co effici- 


49 —)7 and the coefficients will be found per rule as 


If [1 6 0-9 © STM 


| follows : 2 OW. | = 33. 


| &c. hence We get x? — 7 ** + 218 y* _ 35 * 7 + 


35x*3* —21x*35 + 7xy* — 5 for the anſwer, 


134. But generally let x + y be involved to the 


mth power, The terms without the co-efficients 
will ſtand thus . 5 1 5 + X/ 2 * + 1 554 


K* 4% Kc. continued till the exponent of y be equal 


zn, for then muſt the index of x be = O. The cor eff. 


cients are by the rule article 132, as under, viz, 


m2 „3 
X 


terms of the required ſeries. 


hence x" + rx" © y + 


— 1 At — I P12 — 2 MM — I 
= K M o ——— XX 


, and ſo on till the number of co-eflici- 


ents found exceed the units contained in 92 by 1, and 


m RN . 
X mx * y* &c. is the 


 , 1 


2 


EVOLUTION. 


135. LVolution is the reverſe of involution, and there. 
IL fore requires a contrary proceſs, viz. to dividt 
the exponents « the given guaniity by theindex of the regui 


1 == x 0 


red root. Thus the ſquare root of x* is x* * 


x*itis x”? , al:o the ſquare root of K y* 1 


x - ang of -<® it is y3, and the cube root of x? is 
of 45 it is xy, and of à 24% it is x*ya* ; but the 
3 EO | ſquat 


e 3 =, WR" mw 


3 — ww Jp 


| . | 5 | | 
ſquare root of x3 is 5. of x5 = x?*, alſo of 4 it is 1 * 
and the cube root of x* is xT of x3y+ it is PR, The 
legs are managed by the rules delivered in involution. 


136. And hence we find, that the power of an affir- 
mative quantity, may have. a+ negative root, for the 


ſquare root of an, may be either + @ or a, becauſe 


4 Xx a S4 and — à X * = 2 likewiſe, 


137, From which we infer, that the root of a nega- 


tive quantity cannot be taken, if the index of the {aid 


root be an even number, thus ſhould the ſquare of — a* 


be required, it can be neither à nor — a, ſeeing the 


ſauare of either of them is a*, 


138. But when the root is denoted by an odd num- 
ber, the ſigns are always the ſame as that of the power, 


for the cube root of — a3 is -— à of a? it is a, &ec. 


139. When the index of the root will-not divide the 


index of the power without a remainder, ſuch are 
* 
termed ſurds; thus the ſquare root of x3 is & = 


ab and of a it is V, the cube root of a* is at 


EF , alſo if the zzth power ot x be required, it is 


N | 1 | = 


Mau or xu; theſe 3 powers or ſurds are mul- 


tiplied, divided, involved, &c. in the fame maner as 
others, viz, by the addition, ſubſtraction, &c. of thew 
ex ponents, | | 


140. As to the roots of compound quantities, they 


cannot be taken in finite terms, unleſs their powers are _ 


ſuch as can be dilcovered to have arijen from oe 
known root. For initance, the ſquare of x + y con- 


fiſts of three terms, viz. iſt, The {quare of x. 2dly, 


The product of xy multipli ied by 2.  3dly, The ſquare 


of „; thus, x* + 2xy + y* is the power and x + the 
ſquare root. Alſo the ſquare root of & + 3? is 
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136 SQUARE ROOT. 


f f | b 2 | | I 
x — y and the ſquare root of x* + xy * is x * 


Any root of compound quantities may be aproximated 


to any aſſigned degree of exactneſs by the general for- 
mula, delivered article 134, for u may repreſent any 
quantity, either a whole number or a fraction. 


The SQUARE ROOT. 


Der xr 7 10%. 


141. fo extract the ſquare root of any numerical 
quantity, is to find ſuch a number, as being 


| multiplied by itſelf, will produce the given quantity. 


142. Becauſe any ſingle digit, multiplied by itſelf, 


can produce only two digits in the product, the given 


quantities are reſolved into periods of two ſigures each, 
which denote the number of digits the required root 
will conſiſt of: thus the quantity 784687 is reſolved in- 
to three periods by the comma points, conſiſting of two 


figures each, and 8765765 being an odd number of 
digits, conſiſts ot two figures to each alſo, only the left 
hand digit, becauſe odd is itſelf a period. 


143. Hence the ſquare root of any quantity, conſiſt- 
ing of two figures only, may be known from the com- 


mon multiplication table : thus the ſquare root of 81 is 
9, for g Xg is $1, agreeable to the definition by the 


{ſame manner of reaſoning, is the root of any ſingle pe- 


riod diſcovered ; but if 625 is given, the root contains 
two digits. Let that in the place of tens be x, and 
that in the units place y; then, if x + y is ſquared, 
we get x* + 2X) +y*, which by the ſuppoſition is e- 
qual to 625. 133 | 


& Þ here- | 


SQUARE ROOT, ugh 
Therefore 625 (20 3 : 
x? =: 400 - 
225 65 
ten 225 +598 5X5 = 225 
Sum 25 == X +» 


MM 


Again let the ſquare root of 2 19024 be required, and 


as there are three periods, let the root be x + ” + 2, 
then is the ſquare thereof per involution = x* + 2xy 


a * 0 


And 219024 (400 = 
** = 1600CO 


__ 59024 ( I 
and 2xy D = 2x TIN 
800 ＋ 60 X 60 = $1600 


Ty hand) 8 = 2 
again 2x2 +292 +2* = = b 7424 
| X 2 == 800 + 120 +8X8 = 


— 468 anſwer. 


owl the cyphers 1n the 1 example, che 


work will ſtand thus. 


i 219024 (468 anſwer. 
„ 


86) 59 
516 


928) 7424 7 
7424 : 


; Ld £ 
git * 
5 £5 t i * * - [ 
3 o 4 
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=. | SQUARE ROOT. 
144- Hence the following general rule is deduced, 


Rur E. Having pointed the giving quantity as before 
directed, take the greateſt root in the firſt period, and 
ſubtract its fquare from the ſaid period; bring down the 
the next pair of figures to the remainder for a new divi- 
dend ; double the root for a diviſor ; aſk how often this 
| divife- i is contained in the dividend; place the digit ex- 
preſſing the number of times both in the root and in the 
units place of the diviſer ; then multiply ard ſubtra@ as 
in common diviſion ; proceeding in lite manner till the 
fgures in the dividend are all brought down, and if. ne- 
cefſary, annex pairs of cyþbers to the dividend, with which 
proceed as before, and you will get decimal places to the 


root, which may be carrie 4 forward to any required de- 
gree of exactieſs. 


Ex AMF LA 3 
Required the ſquare root of 87467. 


87407 (295474 &. 


9 
49) 474 
385) 3367 
2925 
5907) 44200 
- 41349 
39144) 235100 
5 
48524 Kc. 


Re- 


'.* Such quantities, as the above, will never come out without 2 
remainder, and they arc for this reafon termed ſuxds or irrational 
quantities. 


Ke bs. i - 


ev BE : R O OT. 1 


| Required the ſquare root of * "2 
| 200000 E +17» Ke. 
16 


840 400 
336 


887) 6400 
64209 


191 &c, 


What is the ſquare root of 4857532416. Anſ. 69696, _ 


- Required the ſquare root of -0001 5025. Anl. 0125. 


What is the ſquare root of 2. Anl. 141421 35, -&C- 
; Required the ſquare root of —., Anf. 
The CUBE R OO 
 DeriniTion. 


145. 


ber, which if multiplied by itſelf, and the 


product multiplied again by the ſaid number, ſhall, in 
the laſt product, produce that quantity the root of 


which was to be extracted. 


146. For the ſame reaſon that the- given quantities 
in the ſquare root are reſolved into periods of two 
digits each, thoſe in the cube root will contains three, 


and where the quantity propoſed contains but a ſingle 
Period, the root will be caſily found; for if we require 


the 


* When the ſquare root of a vulgar fraction 3s required, tis 


n by taking the root of both factors. 


I = * 4 & & aA = 2 2 s 


AQ extract the cube root, is to find ſuch a num- 


{7 -CUBE-ROOT. 


the cube root of 229, it will by 9, becauſe 9X9 * 9 4 


= 729: But if the cube root of 13824 i is required, the 


root will conſiſt of two figures. Let that in the place 
of rens be x and the other , then will the cube of 


e * 1 ＋ 5 13824. 


And 13824 (20 = » 
* © 8000 


þ 200m 5824 (4=y 
gx*y = 4800 — 
2x3” 966 24 a 
64 5 a 
377 + 3x9* +55 = $5824 „ 


147. From hence we derive the following general 


RuLE. Having peinted the given quantity as directed, 
take the greateſt root in the firſt period, and ſubtract its 
cube from the ſaid period, and te the remainder, bring 3 
down the next period, which call the dividend ; then call 
the quotient fgure, with a cypber annexed thereto, Xx; 
put three times x for a diviſor, and call the number f 
times that 3x* is contained in your dividend y, which 
place in the root or quotient; then find the values 
of 3x*y, 3xy* and y* the ſum * which take from what 
you called the dividend to the remainder; bring down a- 
nother period, and call the figures in the root, with a 
expher anneaed, x, proceeding in the ſame manner as be- 
fore, till all the periods are brought down, and if deci- 
mals are required in the root, bring down periods of cy- 
phers io the remainder, which will &fve the root to ary 


exadtneſs required. 


1 
Required. | 


CUBE ROOT. 143 


Required the cube root of 51686 · 703 125 g 


51686 ˙703 125 (3725 
27 | 


9 5 =; * of 2700) 24686. 


95% 22 18900 
3 * = 4410 
* 343 


9 


23653 i 


2 


2dly, 370 = = HY 3x* = ; 410700) 1033703. 


4 — 


349 1. 85088 
3 ⁹⏑ = 4442 
yy” = 8 
825848 
gal, 75 >. 3 = 41515200) 207855125 
* = 207576000 
3 = 279000 
FF =D» 125 
207855125 


— 


What s the cube root of 673373097 125. Anf $765 
What's the cube root of 22 77 Anſ. 4. 


148. The biquadrate root is had by extracting the 
Pane root of the given quantity, and again the ſquare 
root 


142 | SURDS. 


root of that root, for the So root of 44 is a, and 
the ſquare root of a* is a, and the biquadrate root of 
a* is 4 4 = a. The root of any power may be had 
from comparing it with the formula of that power. 


of SURDS. 


149. HE addition, fubtraQion, Rc. 
| &c, of ſurds are performed by the ſame 
rules as rational quantities; we ſhall therefore give a 
few examples promiſcuoully, tor the dee illuſtration 
ol their management. | 


To 5 R 272 
add 2 V 


— — 


ſum 5ax VN X +2 VN 


| To—g5x+6ax ALF xx 
add 7x + a NV X 


—— 


2x + 7 ax VN ＋ xXx Anſwer, 


From gab + e 
take nJab— MYxx+yy 


deff. — 245 + 2 Max + yy 


From a xx ＋ 4 
take x y/ xx + a 


— 


— 
_— 


— 


— — — — 


diff. e vs 


2 — 


Multiply 


EQUATIONS. 143 
Multiply * > + - Ty 
by x V XX - 


— ** 


"7 
Ef 


„ * 


Multiply xx NAX 
bz x + a7 a x 5 


x3 + x x/ xx — yy 
xXx 4s ＋ axxx— nw. 


A— 


6—myj— 


— — — -- D_— 


— _Y 


Involve Vr < 7 to the ſquare.* 
my xx + }Y 


— 


of EQUATIONS. 


150. JF QUATIONS are the expreſſions of equality 
between quantities, and are ordered by the 
following rules. 


151. Quantities are tranſpoſed from one ſide of an 
equation to the other, by changing the ſign, (See art, 
101, axiom iſt and 2d.) 


en. 


| * Seeing the index of this ſurd character denotes, that the quan- 
tity to which it is prefixed, is to have the ſquare root extracted, 


| therefore involving it to the * is done by — the quantity | 
without the ſign. 


4  EQVATIO N S8. 


152. If there be fractions in an equation, the deno- 


minator will be taken away, by multiplying all the 
quantities in the equation by it, (Per. art, 101 Axiom 


zd.) 


153. Any quantity will be taken away from a given 
quantity, by dividing the whole equation by the quau- 
tity you would take away. (Art. 101, axiom 4th.) 


154. It one fide of an equation be contained in a 


ſard, it will be taken away by involving both ſides to 
the height the index directs. (Per. art. 101, axiom zd.) 


15 5. If one ſide of an equation contain ſome power 
of an unknown quantity, the root will be diſcovered 
by evolving both tides agreeable to the index of the 
power. (Per art. 161, axiom 4th.) 


156. If there are too unknown quantities, there muſt 
be two equations ariſing from the data and conditions of 
the queſtion : and the value of one of thoſe quantities, in 


both equations, muſt be found, which being equal, will 


form a new equation, in which there are but one un- 
| known quantity, which will be ſolved by the foregoing 
rules: and in general there mult be as many equations 
as there are unknown quantities; for ſhould the un- 
| known quantities exceed the equations, the anſwers 
will be infinite; and if the equations be more than the 
unknown quantities, the queſtion may be impoſlible. 


ALGE- 


my a 7.5 


ALGEBRAIC QuESTIONS. 145 


ALGENWAIC. QUESTIONS, 
producing . pl EE 


Queſt, x 7HAT number is that to which, if 16s 
AI. added, _ the ſum „ hs 5» the 
the product may be 320? 


Let | 1 | x be the required number; 

then | 2| x +16 x 5 = 320 per Queſtion, 

that is |3|5x +80 = 320 3 ; 

by tranſpoſing 80 

(per art. 153) 7 

which Led by 5 
(art. 155.) 


For 48 + 16 = 64, and 64 * 5 0 320 proof: 


5 X 240, 


5 * = 48 the anſwer. 


ueſt. 2d. A farm, conſiſting of 125 acres, is let for 
38 J. 55. the lands conſiſts of two ſorts, the better is at 
75. 6d. and the worſe at 35. 9 d. per * how many 
acres of each ſort are there? 


Let 38 J. 5s. = 9180 pence be put = d., 7s. 6 = 90 
pence = 2c; then will 35. 9d. = 45 pence 6 
let a = 125 the acres of land, and put x = to the quan- 
tity of the beſt land, then will a — x = the quantity 
of the worſe fort, and xX2c=2cx the value of the 
beſt land, alſo'a — xX c = ac—ex the value of the 
worſe : The ſum of thoſe two values, viz, ac Þ xc. A 
is the value of the whole ground, and it ca be taken 
from both ſides of this equation, it will become * = 4 


— ac, which divided by ce, give * — = 79 the 


acres of the better kind, and therefore a — x = 46 the 
acres of the worſe kind; that the above concluſions are 
right, is thus proved, 79 acres multiplied by 90 pence 
is 7110 pence, and 45 acres by 45 pence make 2070 
pence, and 7110 +2070 is 9180 pence = to 381. 55. 


NE Queſt 


146 ALGEZR ATC QuESTIiONS, 


Queſt. 208. A Gentleman has an orchard of fruit trees, 
1 bearing apples, à pears, + plumbs, and 50 of them 
cherries, how many fruit trees has he? 


Let repreſent the number of 8 then we evi- 


dently have — — EA * ; 154 


1k Xed by 6 — — 2 5 4 2 . 


2d xed by 1 — 645 ＋ 2x + 600 = 12x 

by taking the ſum of 5 „ | 

the co eſfi. of x it is (| | © OO = I2x. 
5 


4 tranſpoſe 11x — 5 = x the anſwer, 


* * | | 
Now —= 300 apple trees, 
= 150 pear trees, 


= 1co plumb tree, 


Ol to 


50 cherry trees, 
Sum = 6co proof. | 


Queſt. 4th. There is a rod of iron a yard long, at 
the ends of which hang two weights, viz. one ot 15%. 
the other of 1/5. query, that point of the rod, where 
theſe weights being ſuſpended, thall be an equilibrium : 


Let 36 inches = 1 yard be denoted by a, the greater 


weight = 1516, = b, the \eſſer=1/h.=d; then if x be 
put for the diſtance of the weight 5 from the point of 
ſuſpenſion, the diſtance of the weight d will be expret- 
fed by a — x, and becauſe theſe diſtances are recipro- 
cally as the weights from the ſaid point, we chereſore 
get the following analogy, as d:x3::b 83 
this equation, multiplied by b, in order to take away 
the fraction, 1 8 dx = ba — bx, by tranſpoſing 
by 


„ 


7 


ArLceBrarc QuESTIONS. 147 


hx we ha" dx + plies "30 and dividing this laſt. ex- 
preſſion by the co- efficients of x, that i is, by d + b, we 


: ab” 
* have the value of 3= ——= 24 inches and conſe- 


42 ＋ 
quently a — * * 334 inches: now if the expreſſion dx 
+ bx la, turned 1 into an analogy, we get the fol- 
lowing, as d = b:a::b: x, and hence we have this 
general | 


Rur k. As the for of the weights is 19 the length of the 

beam or red, fo is the leſs weight to the diſtance of the 
reater from the required point or fulcurum. 

By this rule, may a very uſeful inſtrument the Steel 

Ya; 1 be conſtructed. | 


Quelt. th. There are two numbers; the ſum of 


which is 240, and the greater to the fel | in the ratio of 
7 to 3, query the ſaid numbers? 


Put | 1] x = the greater number 

mand z 240 — x = the leis 
| then per queſt. 3} x : 240 —x7t 7:3 
and xing extreams ? ? 5 
and —_ =; [1] 3.0 2 FOO SIM 
a+7x* ic} i0x = 1680 
* 10 [6x 168 the greater number 
Per 2d ſtep |7| 240 — x = 72 the leſs, 


and 168 : 72 :: 7 : 3 the proof. 


Queſt, 6th. Three 8 1 being at a. 


table, A had 220 before him, B 176 and C 154: but on 
a conſtable's coming, each endeavoured to take his 
money ; but in their hurry mixed it, each man taking 
as much as he could get. It afterwards appeared, 

that if had laid down + of what he caught, B 2, 
and 2 , and then dividing the ſum laid down into three 
equal parcels, then each man had his right thare of the 


money: I demand how much each man caught? | 
N 2 Let 


* Thiz regiſter in the margin denotes, that the quantity 7 x in 
the 4th ſtep is to be tranſpoſed, and that following it, ſignifics, that 
the 5th ſtep is divided by 10. 
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ALGEBRA1C 


QUESTIONS, 


Let x, y, and z denote the money caught by 4, B, 


and C reſpectively, then 


will 27 + ad + * repreſent the 
4 4 4 


# 3 x + 2 d. 
money laid down, and? 3 5 2. s. equal quantity 
cach received: ? 
[| FX , 2 
? | I 24 JI? —,20=a 
| | 4 12 | | 
Er ee per 
Hence 7 * 2 ow =1762=6 A 
A 2 x +2 2 
I 4:5 — 4 * SA = 
3 12 | | 
ef cmnthe? | LL. xßxé:2 
1ſt equation is $ | 6 
1 : 120 TOYy — 2 
and from the 3d equation 5 X = a 
ath=x5th| 6 240 — 20% — 42 ZIag_2y--2 
| — 92 — I 
and j ec 6th } 7 | _ = _ ms 
Let the zd be rn , 32 | 
from the 2d and the 88 2 = = 6 
difference is F : 
and the value of q in the 9 1 7 4b — ac + 32 
Sth is | 1 8 2 
make the th =oth 10 4b — ac +3z=2c — 192 — 124 
HE | 32” — 6a — 2b 
Hence in the roth [11] z = n= 206; 17 —_ = 44 what C 
| caught 
| | A | caught 396 
conſequently C IIO 
1 = J{ C4] nw aq 


Queſt, 7th. There is a certain number, conſiſting of 

2 figures, and d it is equal to 4 times the ſum of its di. 
gits, and if you add 18 to the number, the 8 will 
be inverted : I demand the number : ? 


Let 


* 'Thiis * is che 12th in | the Gentleman” 5 r! for the yea! 


1770. 


f 


Let the digit in a the tens place be X, and that in the 
place of units Y 


I 16 +x= 4x + 47 
4 toy +x= 10x +> 18 355 queſt. 


By the iſt Six = he | 
and by the 20]; x =y — 2 
1 | „ 

3d = 4th Fly —2= > 
5th + 216 5 

6th <2 

2 

7th x 2 


724 the digit in the units — 
and 


SRI AR 2\the digit jn the place of tens. 


— 0. 


Hence the required number is 24. 


Proof, 2 +4 X 4 = 24 and 24 + 18 = 42 which in- 
verts che ſaid ** == „ 


Queſt. Sth. What nnd; is that, the; 4. 7 and 
x of itſelf, is leſs than the ſaid number by 1? 


Let the required TY be æ, 

„ 2 oe Tae. 

3 vp 5 6 

it x 62 2 x 9M —+X=6x—6 


Then will) 11 


12 : 30 * 30 


2 & 5 |3[10x+ 
3 20 ＋ 15 H 12 10 = 608 — 60 
2 5| 57x = 60 60 


co- eſſicients x 
5 * 60 16150 —— 57 * — 60 x 
75 3 |3|x = 20 the aner. 


N 3 | For 
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x 
3 


GAH 
1 II 
— Un 


I! 
. 


20 proof 


ueſt. 9th. I am a brazen lion, my two eyes, my 


mouth, and the ſole of my right foot are ſo many ſeve- 
ral pipes, they fill a ciſtern, the right eye fills it in two 


days, the left in 3, and the ſole of my foot in 4; but 


my mouth can fill it in 6 hours: tell me me in what 
time they can fill the ciſtern when they run all together. 


Let 


1 |x the required time : 
_ then6:1::|xj: „ the quantity carried into the ciſtern 
| by the mouth, Le 
498: 122 e quantity carried by he right eye, 
„ = the quantity careied by the left eye, 
96:1: = the quantity carried by the ſole of 
right ſoot. 
conſequently 2 = + —+=+== I 
2X96 |3]116x +2x + +x=96 
3X 3 4% +6x +4x +3x = 288 
4 added |5|61x = 288 
298 44 
— 61,6]x = —-- = 4 — 
5 ＋ 61 | Py Ti "Tx - the time required. 


Queſt, 


a wy F XY F Re * 


AR1THMETICAL PROGRESSION, 157 


Queſt. 10th. The Epicurean Greels, accounted their 
thrium amongſt their moſt delicious dainties. It was a 
kind of cake or wafer of a determinate weight, I of it 
was of the fineſt wheat flower, + of it was of eggs to- 
ether with an ounce and half of lard, and the ſame 
of honey, to theſe they added a hemina of milk, which 
cantained 9 ounces, theſe mixed in this proportion, 
were baked upon a fig leaf: I demand the weight of 

the whole cake ? 5 SEE 


x = the weight of the whole cake, 


2 |= the weight of the flower, 
3 7 | | 
== the eggs, 

3 ounces of lard and honey 
g ounces of milk, 


<= x 

2x TK +72 = 6x 

72 32 1 | 

* = 24 ounces the weight of the 
whole cake. e 


Weight of — 9 
whole 

6X6 

7 3$* 

8 — 3 


© Ow aA mk w 
1 
+ 
A 
+ 
. 
© 


—— rn * 


ARITHMETICAL PROGRESSION. 
0 b W this. kind of progreſſion is formed, has 


already been ſhewn, (art 48) we come now 
to treat of the properties of quantities thus progeſſional. 


158, If three quantities are in arithmetical progreſ- 
ſon, the ſum of the extreams is equal the double of 
the mean; thus let us take 2, 6, 10, and 2 & 10, is 
= 6X2 = 12. : 1 
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159. If four quantities are in arichmetical progreſſion, 
the ſum of the means is equal the ſum of the extreams ; 
for in 2, 6, 10, 14, We have 6 + 10 & 16 and 2 + 14 
16 alſo. | | „ 
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160. Again, if a ſeries of numbers, are in arithme. 
| tical progreſſion, the double of any term in the ſeries, 
is equal the ſum of my two terms equally; remote from 
the ſaid term. 5 8 


Ex AMI x. 


Let 1, 3. 85 7, 9, 11, 13, 15, be the given ſeries, 


and we have * 15 ＋3 7 +11 =13-+5. 


161. If we take an increaſing and decreaſing "IN 
of equal value, and the ſame number of terms, we 
ſhall have the ſum of every term equal; 


h 5 + 5 7» 9, II, I3, Is, 7 
Thus 17, 5 NF» | TI Il, 9, 7s 5» © > 


Sum 48, 18, 18, 18, 18, 18, 1 18, 18 


1 ———— — — — 


162. Now, in the foregoing example, there are 9 
terms, and the ſum of every term alike, viz. = to 18, 


9 x 18 
3 


| therefore muſt expreſs the ſum of one of theſe 


ſeries, and hence we derive the following general rule: 


RULE. Multiply the ſum of the greateſt and leaſt terms 
I half the number of terms, and the Product is the ſum of 
the whole progreſſ Fon. 

163, If we put the na term, / = the leaſt, 
z = the number of terms, d = the common difference, 
and s = the ſum of the whole regen we will per 


| rule, get 5 g +1 x - = $ theorem iſt, 


28 
— = 27 theorem 2d, 


* 
* —.— = / theorem 3d, 
— = theorem 4th 


164 
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5 . But ſeeing the number of terms muſt neceſſa- 
rily be one more than the number of common differences, 
_ if, therefore, the difference between the greateſt and 
leaſs terms, be divided by the number of terms, minus 
one, the quotient will be the. Common difference, bai is in 


ſymbols gent 2 4 theorum 5th 
NF Tr xXd4+2=!/ theorem oaks. 
| » —1Xx4-+1=g theorem 7th, 


_ + 1 = theorem Sth. 


165. J need ſcarce recommend it to the young alge- 
braiſt, to make uſe of theſe theorems, rather than rules 
written at full length, for it will eaſily occur to him, 
that the ſymbols are all under his eye at one view, 
whereas, a long and tedious rule requires time and con- 
ſideration in reading every member thereof: yet, for the 

; benefit of ſuch as do not underſtand algebra, I ſhall 


7 
* 187 = 
i u 
1 
1 1 
2 
Nai 
Inne 
* 

; ' 58 
17 HH 
- 1 1 k . 

1 

1 
ane 
— T% 2 

77 . 

le 
+: 1 — 
1 1 

iT p 

\ bd! 9 
| 11 

. 
+336 as” 
ro ANY 

YÞ . 
. 1 1 a4! 

N 
14 5 0 9 
inne 
. WTF 7 
. 

1 7 19 

7 

* * 

IT, & 
r 
n 
- hi; \ 
n 
8 1 1 

* ; 
+3: 

: 1 T . 
1 EW 

Iz o 

An nn 
Au , 
4 ? 

\ (27598 
* 1 
124: 

1 7 
ls. nnn 
1 ? 
- ry 
: + 44 14: 
1 * 

4 oF: 

0% 6,168 Þ 

at? > 

alt i 

£ ” 7 

It: 1 - 

{£14 E328 
my p » 14 
- 1 1 Fl 

k 4 

: *E7* 
Ib i; {© hl 

& 1163 

1 4 81 

= 

K e * 
4. PL 

3 47 

I* 

: * 

e 
1 i 1 

: f 

* * N 
nn 

+; * 

Fat 

oy 

1 

1 

= 1 
it 44 
! .$ 
10 150 
r % ' 

J.. 

i 3% 

* * 
vi gi 
14 2 
+: M f bet. 
iy * 

1 < A * 
: * 7 * 
(4 f 
18 
1 T4 
: o 

* ' ma © 
_—_— 7}. 
_— by 
: 0 
=, 

2: + 334 
Es 
| I -7>-þ q 

„ 
* K 
"Fr he * 
TIE 
CFE 
7 s. 
* * 


20 the number of terms. 


pat che foregoing eight theorems into words. WE! 
18 £ 

; Theorem 1. The ſum of the great ft and leaf terme, Wo 
multiplied by half the number 1 terms, ts N the ſunt 1 

of the whele pregref on. 9 

ö WW 
p Theorem ad. Tuwice the ſum of the * progreſien on, WW. 
divided by the ſum of the greateſt and leaſt n. is equal . 


Theorem 3d. The doudls ſum 71 the progreſſo: ion, divided 
by the number of terms, and the greateſt term taken from 
the enen is equal to the leaſt term. 


Theorem 4th. The double ſum of the whole pregreſton, 
divided by the number of terms, and the leaſt term taker. 
from the guetiont, is equal the greateſt term. 


Theorem 5th. The difference between the greateſs 3 | 
leaſt terms divided by one leſs than the number of terms, 
Ii equal the common difference. 


Theorem 
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Theorem 6th. The number of terms, minus one, mul. 
tiplied by the common difference, and the product wed to 
the greateſt term, is equal to the leaſ?. 


Theorem 7th. The under of terms, minus one, (or 


wnity ) multiplied by the common difference, and the pro- 


duct? added to the leaſt term, tis equal the greateſt. 


Theorem Sth. The difference between the greateſt and 
l-aft terms, divided by the common difference, and one ad- 
ded to the quotient, ow the number of terms, | 


EXAMPLES. 

Queſt. 1ſt, If a hundred eggs are placed! in a right 
line, at a yard diſtance from each other, and the firſt 
2 yard from a baſket; required how far a perſon mult 
travel who gathers them into the baſkit one by one:! 

— the leaſt term = 2=/7) 

Here are given the greateſt ditto = 200 =g to 

| the number of terms = 100 = »7 
find the ſum of the progreſſion = =, Which, per theo- 


| I CO. 
rem iſt, is 200 ＋ 2 X — = 101009 yards, which is 
| 2 . | | 


52 miles nearly, 
Queſt 2d. A debtor has agreed to pay a debt of 


18 / 107 67 at weekly payments; he is to pay down 5 


ſhillings, and make an equal encreaſe of payment at 

every weeks end following, ſo that the laſt payment ſhall 
be 95. 3 d. required the number of weeks to pay off che 

debt, and the difference of each weekly payment? 

We "MA C the ſum of prog. 181. 105. Gd. 44461. 


here given the leaſt term S ũ 80 
(the greateſt term =g= 5 3 = 111 
to find a = the number of terms, and 4 = the common 
46 X 2 | 
diffcrence; and per theorem 2d, x6. = 52 weeks 
60 III 


the number of terms ; and again, per theorem 5th 


111 — 60 
— — = 1 penny the weekly or common difference. 


Seome- 


I 


WII 


GEOMETRICAL PROGRESSION. 


166. OW quantities in geometrical progreſſion are 
generated, was defined -in art. 49th. but if 

three numbers are in geometrical progreſſion, the pro- 

duct of the extreams is equal the USL of the mean, 


Example. 3 9, 27, for 3 X 27 = 9 * 9 2 81. 


167. Four quantities in 1 geometrical progreſſi ion, the 


product of the extreams is equal the product of the 


means. 


Example. 3, 9» 27, 81, where 3 * e * 9 


243 


168. If a ſeries of numbers in arithmetical progreſſi- 
on, beginning with a cypher, and the common dif- 
ference, equal to unity, or one be placed over a ſeries 
of nurabers i in N progreſſion, proceeding from 
9. 1 3 3. 4. % 06. 7». &. © 

1. 4 8. 10 32. 64. 128. 256. $12+ 
may obſerve the following particulars, Viz, 


unity ; thus we 


169, That the ſum of : any two or more terms in the 


arithinetical ſeries correſponds with the products of. 


the terms below them 1 in the > SE ſeries. 


|  $2+3+4 = -9 in the Arith. foview 
Example 3 x 8 x 16 = 512 in the Geo. feries. 


178. That if the Ae between any two terms 
in the arithmetical ſeries be taken, it will correſpond 


with the diviſion of the terms in the geometrical ſeries, 


5 — 2 = 4 in the arith, ſeries. 
Example Wy 28 8 = * in the geo, ſeries. 


171 
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171. That any term in the arithmetical ſeries multi- 
plied by 2, 3, 4, &c. agrees with an involution of the 
qorrelfionging term to the 2d, zd, 4th, Ke. power. | 


i E 2X2=6 in the 8 ſeries. 
P 8 X 8 2 64 1 in the geometrical ſeries, 
172. That any term in the arithmetical ſeries, di- 
yided by 2, 3, 4, &c. will anſwer to an evolution of 
the correſponding term in the geometrical ſeries, 


E 1 4 2 g 2 in the arith, ſeries. 
— * 16 = 4 in the Geo. ſeries; 


173. Let us now re- aſſume br 1 delivered at art. 


123, viz. 3 =e-+a +— + + &c. where 


e—a 
we obſerve the terms 3 in . progreſ- 
ſion, the firſt or greateſt term being e, the ſecond a, 


and the ratio © 3 And ſeeing this ſeries is generated 


. wy” ws ſum of all the terms tie ariſing 


45 


ad infinitum can never exceed the quantity they are ge- 


nerated from; for the ſum of the parts of any body 


or quantity cannot exceed the whole: and from hence 


the following general rule is formed, 
| 9 5 I. 


Divide the ſquare of the Pr or ws; term by the 


difference between the two greateſt terms, and the quo- 
tient is the ſum of the infinite progrefſ Jon in Jute terms. 


174. . Again let us take the vag example in the wy 
=x ＋ += + 57 


SS 


article, viz. art. 123, where 


c. and it is eaſy to obſerve, that the fil term is x 


and 


ma. Oro. 


} 
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n | | : I - a : - 5 
and the ratio 2, or that the ſeries is decreaſing in geo- 
E 


metrical progreſſion, and hence we have another gene- 
ral rule for Ending the ſum of an infinite geometrical 
ſeries, Viz. | 


Rur 2d. nM ultiply the greateſt term by the common divi- 
for or ratio, and divide the product by one leſs than the 


faid . ratio, the quotient is the __ 5 the , progreſ- 
fron. 


Put g = the greateſt term and 7 = the ratio, 
ad” the roman ſeries will be expreſſed, viz. g + 
gr + gr* + gr3 + gr+ Kc. now, if S be put for the 
ſum of the infinite ſeries, we will get, 


per rule iſ, 2 28 theorem i, 
TT g—gr 


and, per rule 2d, 2 = S theorem 2d. 


176. Now where the terms are infinite, the leaſt term 


will be infinitely little or equal to nothing ; but if the 
terms are finite, the leaſt term will be ſome aſſignab le 
quantity, which put equal J, then it is very evident 
that I 


— 1 — 


muſt be the ſum of the finite ſes 


9 — 


ries, viz. 


= S theorem 3d : hence the follow- 


r—L 
ing rule. 


RvuLE 3d, Multiply the 3 term 1 the ratio, aud 
5 the produdt take the leaſt term, the difference divided 
by one leſs than the ratio is the ſum of the whele finite pro 


greſſic an. 


177. In the 8 1 + lr + [r* +113 + Irt 
Ke. it appears from inſpection, that the number of 
terms = 7, is one more than the index of the ratio; 


hence J vill be a general expreſſion for the greateſt 
0 | _ term 


158 rea i 


„ 8 


term: whence, per rule 3d, we get 8 
EY} 
that 1s 


1 
affords the following general rule. 


RuLE 4. Multiply the leaſt term by the ratio involved 
7 a heioht equal the number of terms, rom which take 
the leaſt term, the difference divided by one leſs than the 
ratio, is the ſum of the whole progreſſion. 


178. By finding the value of 7 in the 34 "TR 
5 | | 


we have the following, viz. = 17 theorem 5th, 


_ —_— 
and in like manner may the value of any letter in the 
third and fourth theorems be found; but as the theo- 
rems ariſing from thence are not in ſo much uſe as thoſe 


we have green, and being eaſily found from the fore- 


going principles, we ſhall not inſert n or the rules, 
but ©2005 by to 


ExanyLes, 


Queſt. ill. Suppoſe a bullet fly 20 miles the rſt ſe- 
cond of time, 19 miles the ſecond, 182 the 3d, &c. 
in the ſame geometrical decreaſing progretl on, how far 
will it fly in a whole eternity ?* 


X 
Per rule Iſt, . = 400 miles the anſwer; 


O X 2 0 
— = 40⁰ * s alſo. | 
1 5 


or, | 


Queſt. 2d. . the Lou of X, 4, F IF» Tro &c, 
ad infinitum ? 


Per rule 1ſt, — 


. 
2 


Xe. 


=1 the anſwer; ; 


8 =1 alſo. 


or, per rule 2d, — 


— Xe 


This queſtion is n Mr Martin's Miſcellany. 


= S theorem 4th, which in words 


qQuet 


4 
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Queſt. zd. A ſervant agrees with a gentleman to ſerve 


him 2 years or 24 months, on the following condi- 


tions, viz, to have a farthing the firſt month, 2 the 

ſecond, 4 the third, 8 the fourth, &c. doubling every 

payment to the end of the 24 months. _ his 
wages ? 


Let a 3 of the leading terms ſtand as under. 
Arithmatical ſeries 0 1 2 3 4 5 6 8 
Geometrical ſeries 1 2 4 8 16 32 £2 | 

(by art, 172) find the laſt term, and becauſe 6 ＋ 6 


= 12, therefore 64 X 64 =. 4096 the twelfth term, 
which multiplied by 32, viz.. the * term gives the 


17th, &c. See the work, 


7 the 6th term, 
the © 

256- 
384 


4096 the 12th term, 
32 the 5th term, 


8192 
2288 


131072 the 15th term, 
64 the 6th term, 


524288 
786432 


8388608 the 23d n and becauſe 


the index of the firſt term is a cypher, therefore this 
term is the laſt or twenty-fourth payment, which the 


learner muſt be careful to obſerve in ſimilar caſes, 
then per rule zd, 838850 X 2 — 1 = 16777215 fr 
things reduced to pounds is 174764: 6 r. 57% the an- 


1wer, 


O 2 1 Queſt. 
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neſt. 4th. Doctor Wallace informs us, that one 
Sell: a, an Indian, was the firit who diſcovered the a- 
mazing power of numbers in geometrical progreflion, 
having invented the game at cheſs and ſhewn it to his 
Prince Shebram, who was fo highly pleaſed with the 
game, that he bid bim atk what ever he pleaſed as a 
reward for his ingenuity ; whereupon he requeſted one 
grain of wheat ſor the firſt {quare in the cheſs board, 
two for the ſecond, &c. doubling continually for e- 
very ſquare in the whole board, which were 64. The 
King was highly difpleaſed at his aſking fo trifling a 
reward; but much more ſurprized when he found his 
whole empire could not ſupply the demand. Quere 
the number of grains and (allowing, according to the 
ſtandard, 780 grains to a peat). how many buſkels will 
it amount to ? Eb 


| Now, per art. 8 the laſt term will be found to 
ſum of the een! i 1844074405 309551615 grains, 
which, divided by 503040, the grains in a buſhel will 
amount to upwards of 3000000000000 buſhels, which, 

at the moderate price of 4 ſhillings per buſhel, will a- 
mount to upwards of one billion or a million millions 
of pounds ſterling. 


179. We ſhall now propoſe a few examples in the 
practical part of — in order to illuſtrate the * 
tion | | 


Of QUADRATIC EQUATIONS. 


\ HERE are three numbers in geometrical 
progreſſion, their ſum is 74, and the ſum 
bf their Fquares 1924; —_— ed the numbers! f 


Let 
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Let the three numbers be repreſented by x, y, Zs 


1X TZ 742 5 per. 

2|x* Tir = 1924 $4.3 ques 
5 a per art. 169 1 
zd 2 = 25* - 

„ 

GX ＋2Z2˙ = a — 9 

7 


4 and 6 added x? + 2x2 x +2* am a o7 | 
5 ſquared. 8 A 
7 put =8 „ = a. x . 3; 
9 - ,ẽẽ —251y 4 
10 + 2517 = 255 + 4 
11 — 4127 — 4 = 2Jy 
„ Es 1 
12 — 271300 = = = 24 1 
4X 414 4x2 = 4y* | 
14 taken from „ 355 


D | 
15 ſquare root ? |, . — 
extracted 5 8 1 3 * . 


5 added to the 16017 2X =4/a— 39* r 
17 — 2 18| x = e — — 


16 tranſpoſed 19 = Xx Nν = 3 = 18. 


Queſt. 1 What two numbers are thoſe, the ſum | 
of which is 29 and ona 352 ? 
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Put x for the greater and y for the leſs number, 


7 = we... 
Then 4 8 ge 1 per queſtion 
no 
3 Pp . 
Z —} X = — 
: 9 
RE et E 4 
3d = 4tl; 57 — 7 =— 
| 4 


r 
6 tranſpoſed 75 — ie, 5 * 
79 LP, P 
7 made a iquare)| | 
No b ess „ 2 . 
N y ad 18 7 | 1 7 
8 ui 2, or the 2 
ſquare root Dy — ba 3 
taken q 25 2 v7 4 
＋ 7 3 
3 7 2722 


per 3d IX A - = 18 


180. When a Quadratic Equation is produced it will 


appear in one of the following torms, 


| | 72 . 
x* TI&ñ A= ? the ſquare fps + — = p+ — 
| | beingcom- + 4 
12. | 3 ö pleated of , | | + 5 =p Þ | 
8 1 ** — p rr 0 e | 
OO 5 Tr | is the ſign | *. - 4 
13 an . EI 64 * 4 + r 


= FRE 


» The unknown quantity in this ſtep is both to the ſecond and 
firſt power, and the methods of iojutiens hitherto delivered would 
prove ineffectual in clearing the equation; if we therefore conſult 1 

z ; ; 
Art. 14e, we ſhall find that if _ is addcd to both fides of the equa- 
Bon as is done at the eight ſtep, the quantity y2 — 8 ＋ —- | 
being one ofthe ſides oſ the equation is a complete ſquare number, and 
of conſoquence its root may be had agrecable to the following ſtep. 


R Equations. 163 


The Square Root being extraiddd they become as. 
below. 


25 ST . 
5 rte. | 5 oY 

* ＋ N N FW * N 
7 | s gs 
_=a/ —=— X = == 
TY A. 5 8 A Fg 


181. From the lat l we deduce the following 
e and practical Rule for . the Square. 


Rur. Tate the ſquare of half the co- efficient of the un- 
1 85 quantity ( at the firft power ) which add to both fides 
of the equation, by which means that A. de of the equation 
which contains the unknown guantily is made 4 complete 
ſquare. EN 


Queſt. 13. A has a joint note from B al C for 1741. 
they being unable to pay when demanded, agreed that 
B ſhould pay 87, every month and C 1 /, the firſt month, 
2 the ſecond, z the third, 4 the fourth, &c. till the 
debt was COP - Query the time and what each 
paid! 5 


| Let 


* Every quadratic equation has two roots, one of which, in the 
two former equations, is always neg ative or imaginary ; but in the 
latter they are 2 aſirmative: and hence, to the laſt ſtep i is put 
the double ſign ==, which ſignifies, that the quantity after it may 
be added or ſ ubtracted . as the conditions of the queſtion 


require. x — 2 and — — x ſquared, give the ſame quantity 
which i is the reaſon of a quadratic haviag two roots. 
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: a 4 
— PPE 3 3 


Let | 1] x the time or number of payments 
2 | then 8 x the money mY by B 


. 


— = ditto paid by c 


x - xx 


2d + 3d + 8x = 174 per queſtion 


q 2 
4 X 2 5|x + xx + 16x = 348 
F101 *&x*+ 17x = 348 
60e 7 F 
7 u 2 8[K„＋8˙5 = 20˙5 
8 — 8:5 [9| x 12 months the time 
10 


Sx = 96/1, what Þ paid 


| EEE XX 
2 * 6 


per 2d 


2 78 35 what C paid, 


Queſt. ls There is a certain number conſiſting of 
two digits, and it is equal to four times the ſum of thoſe 
digits; but if 18 be added to the number, the ſaid di- 
gits will be inverted. Query the numbers ? 


Let the digit i in the units 008. be x and that i in the 


place of tens y: 


. 
4 10% ＋ XK ＋ 18 = 6 4 ber quel. 


1ſt tranſpoſed 3|6y=3x 


33 /4/29=* - 
| += +18 ox 


2d —y 5 
5 —x 6/9y +18 =gx 
4X9 7 189 =9gx 

1 2 6th 8 185 = 9, + 18. 


8 — 9 9/99 =18 
g +9 l0y=2= the digit in ohis ten's place 
per 4th 1 1 x =2y=a 4 the digit in the unit's place 


hence 12 10y + x = 24 the required number 


For 4 +0X4=24 and 24 +18 = 42. 


ueſt. 1 «th. Given the product of two numbers = 5. 
and the ſum of their N bad = s, required the num- 
bers : * 

| Let 


* 


07 ITITE] Ira Es. 
Let the greater be x and the leſs ”: 
' 4 = 
Then 5 5 85 . per queſtion 
- 1 nan” 
For xx put its, 77 
equal 2 4 . 
4 οο an 
o 
6 - 7p — = pegs 
rhef 
8 u 29 2 
| s 
9'+ - „ 
e = Ja-. 
| | 
per 3d t2 =D 


of SIMPLE INTEREST. 


= the prin 


cipal or ſum lent 


put 27 the ratio of the rate per cent. * 
2 the time of continuance. 
a = the amount of the principal and intereſts 


* The r ratio of the rate 1s the intereſt «x 7 J. for one e years at nr 


ven rate per cent. 
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” 6 TABLE of the vat Rarios 9 the Rarxs 


Per cent. 


| 


V 

1: *05 =r at 5 o per cent. 
1 > 045 = x at 4 10 per cent. 
: 1: 04 Dr at 4 o per cent. 
: | 
I 
1 


: 2035 = r at 3 10 per cent. 
: *03 Sr at 3 © per cent. 
: 025 i at 2 1O per cent, | 


— 

O 

O 
#5 e os „„ 1 
8 aus 
1 0 


Mr be = the intereſt of 1 J. for 1 one year 
2 r = the intereſt of 1. for 2 years 

Then 55 r = the intereſt of 1 J. for 3 years 
and tr = the intereſt of 11. for t years. 


But 1 J. : fr I.: I.: prt the intereſt of þ Pounds 
in f years; and becauſe the principal added to the in- 
tereſt, gives the amount: therefore | 
pri PVPs theorem 1ſt, 
and the value of the prin-Y% _ 
 cipal from the ſaid e- - - =F theorem 2d, 

quation is found ir+1 wh 


ET = Eo”. 
alſo the ratio is oh =r 3 3d, 


„ 
and the time is * P = + theorem 4th. 


For the ſake of tach as do not underſtand Algebra, 
we ſhall give the foregoing theorems in words. | 


Theorem TY The pr incipal time and ratio multiplied 
together, and the product added ts the principal, gives 


Fhe amount, „ Ee, . 


Theorem TY Divide the 1 by the preduct of the 
atio plus, or more, one which is equal the principal. 


Theorem 


— 


S IMT LE INTEREST, - 167 


. W 3d. The difference beleween the amount ana 


is equal the ratio of the rate per cent. 


Theorem 4th. The difference between the amount and 


principal, divided by the product of the ratio of the rate 
ber cent. and rant; gives the time. 


E x A N e 


183. Queſt, 1ſt. Required the amount of 765 . 10 . 
at 41. per cent. per annum, for TE years. 


5 9785 ; | 
_ Given r= 204 FC to find a 
3 | — = 


Per theorem if. 76575 XxX 73 765. =995*15 l 
=995 J. 35. o d. the anſwer. . 


Queſt. 2d. What fon of money put to intereſt at 45 
per cent per annum, will amount to 995“. 37. in 72 


years ? 
a = 995'15 
 Givenyr= daa & to find y per 
"= T3 


75 X 04 + I 


Run ad. 765˙5 1. = 765. 107. 


the anſwer. 


Queſt. 3d. At 3 rate per cent per annum will 


795 935 amount to 995 J. 35. in 7% ry 8 


a = 995* TH 8 ö 
Given 5 9756's > © find r. 


= 74 


per Theorem 4 —— 2 = 04 r, which | 


| 7˙5 K 765's 
is = 41. per cent. 


principal, divided by the product of the time and Pe, 


222 ORE — —— — 
* 9 — N . — 2 4 
4, ** Eoptoodine.. * 
. N e 


Queſt . 


_ 
* 


: F : 
py | 
E. 
, 
; 
1 
. 
* 
2 
4 
1 * 

* * 
4A bl 
12 

KT >» 
M45 
1 1 
j 
> 
* 
1 
1-10 
1. \ 
A 
TI 
{Iv 
+3 
Walk 
is _ 
1 
4 
FR 
+ 
1 
A* 
* 
1 
15 
! o 
4% 


|= ANNUITIES, c. 


Queſt. 4th. In hatciwe wil 7 105. amount io 
9954. 35. at 15 per cent per annum ? 


= 995˙15 
Siven 55 2 765˙¹5 e J. 


>. *O4 


Per Theorem 4th. 9 . = 


7 ears. 


Of ANNUITIES, PENSIONS, . 
zu arrear at SIMPLE INTEREST. 


Drrixir ion. 


184. NNUITIEs are in arrear whin the . rent 
or other ſtated pay ments are unpaid for any 
given time. 


Let 4 repreſent any annuity or ſtated payment, 
r the ratio of the rate per cent. 
t the time or numer of payments, 
@ the amount of the annuity and intereſt, 


It it is plain that the annuity or ſtated payments, 
without any intereſt due at the end of ? payments, will 
be tu, and the intereſt at the end of the ſecond pay- 
ment will be ru,“ at the end of zd payment 2r u, at 
the end of the fourth payment 37a, and conſequently 
at the end of f payments ? HXA: and, therefore, 
the intereſt will be expeſſed by the following arithmeti- 
cal ſeries, viz, | 


ru _ 
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ru +$2r1u + 3ru + 4ru &c. 7 —1Xru bemg the 
laſt term of the ſeries: and hence, per rule, for the 
ſum of the arithmetical ſeries, we get r# +f—r re 


* 


1212 


* = 
2 


ir tre e 3 
X + X «© = a theorem 1ſt 


24 
fir — rf I 27 | 


))) 
* — r theorem zd, 
ft —1 XU | T2 


4 2 


4 
4 — * n 9 r 2 4 
4 . - . 2 Fr _ oz — 3 Fa? 1 . y 4 -_— - — 
. - « — 2 IS - — 9 — — = 
» # 2 —— es s 5 04 nnd — 7 —— =. — - - — 2g —— 8 
3 8 - 26 —— — 222 > nr army omg ors ewe the — {bone 1 . 444 «4 „„ 8 
DSS qe ——— — gay => — X ot opt I 2 boy Toto 3 . = n = g 
—25 3 3 8 * . * — — . 1 W 3 n CA a [ERS by — 2 2 = x 2 . * —— — 2 2 EI ON _- | £29 
w = 2 Tune AE, cf mee K — ne” whe - — 2 = "INT 35 3 „ ˖ ( = 5 . 
n . P eee as mr 7 nenn * * 5 : „ ONT OE nee 9 = 
> _ F - * — — 22 - o ST \ - 
l : = 1 == > « = = 
. \ : IND l us oy . 
= —_— _ —— — — 1 1 1 = _ 
— „„ 123 


Annuities, &c. are ſo ſeldom computed at ſimple in- 
tereſt, that I chuſe to omit the inſertion of any exam- 
ples, nevertheleſs, thoſe who pleaſe to exerciſe them- 
ſelves therein, may eaſily propoſe examples of their 
own, and perform them agreeable to the above theo- 
rems. 5 | CS | 


Of COMPOUND INTEREST. 


185. 1 ET (as in ſimple intereſt) p = the principal 
— 1 7 = the ratio of the rate per cent. per an- 
num, / = the time, and a = the amount. 


P 4 


* The amount of 1 pound in 1 year is termed the ratio, 


* 


) 


Comprov x * IxTEREST, 


4 TABLE 5 Rarios. 


| J. 4 J. 4 * So 
hyͥãywp : t 05 = at 5 per cent, 
II: 104'5 = at 4 10 per cent. 
: 104 + = rat 4 per cent. 
100 103'5 :: 1: 1045 = r at 3 10 per cent: 
0s =-r ata per cent. 
100: 1025 :: 1: 1025 rat 2 10 per cent. 


—— 


Now as 17. : rl. :: rl. : 2. the amount of 11. 


at the end of 2 years, and 1: -: * : the amount 


of 1/. at ne end of 4 years; but generally as 1/. 5 


2:2 127 the amount of 11. in! Ms conſequently 


Wi: oh. I. : pl. thereſore pri = aa general 


theorem, by which the others are euſily diſcovered ; 

but, as in each of them, the index of r is :, the ou 
lation becomes very tedious, eſpecially v hen the time 
is long, in order therefore to facilitate the work, we 
mult have recourſe to logarithms, the properties of 


which have been illufirated in the geometrical ſeries, 
art. 170. &c, and ſeeing there are tables in almoſt every 


Arithmetician's hands, or at leaſt they may be purchaſed 
by themſelves as cheap as we can afford to print them, 


"tis judged unneceſſary to give them a - ace in this 
book, | 


186. And ſince pr = a, we have from the nature ol 


the logerithms /.r X ＋ J. „ = a theorem iſt, 


4 —L,r Xl = J.) theorem 2d, 


. ads = I. r theorem za, 
_— = theorem 4th, 
1.7 


. 3 107 
* When 7is preſixed to any quantity, it denotes the 9 ol 
that 10'S woe 


{ 
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187. Theſe tlieorems will give the following words; 
Theorem iſt. Multiply the logarithm of the ratio, by 
the time, to which add the logarithm of the principal, 


uvrhich ſum is equal the logarithm of the amount. 


Theorem 2d. From the log. of the amount, take the 


. log. of the ratio, multiplied by the time, the difference 


is equal the logarithm of the principal. 
Theorem zd. The Logarithm of the principal taken 

from the logarithm of the amount, and the difference | 

divided by the time, gives the logarithm of the ratio. 


Theorem 4th. The logarithm of the principle, taken 


from the logarithm of the amount, and the difference: 


divided by the logorichm of the ratio, gives the time. 
nn! n 
Queſt. 1ſt. Required the amount of 765 J. 105. at 


41. a per annum in 743. years, at compound in- 
tereſt. | | "2508 


Per theorem iſt. The loporithm of the? 
ratio = 1*04 18 TD | 8 050170333 
multiplied by the time 7˙5 
> 0851665 
1192331 


— — 


the product is the logarithim of of 012774978 


to which add the logarithm of p = 765'5 = 2188394520" 


the ſum is logori thm of the amount 
| 0116945 
214 53 9459 


and hence the amount at compound intereſt is more 
than the amount at ſimple intereſt by 311. 10s. 1014. 


as appears ſrom a comparilon of the examples. 


Queſt, 2d. What ſum of money at 41. per cent per 
annum, will amount to 10271. 5%. 104d. in 74 years 
compound intereſt? we 5 


1 „ Per 
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Per theorem 2d. From the log. of the 
amount = 2 = 1027294 /. = 


3 
take the log. of = 1. 04 = 017033 X 7*5 = o- 1277497 


the difference is the log. of þ = 765˙5 = 28839451 


Queſt. 3 zd. At what rate per cent. per annum, com- 


1 . will 7654. 10s. amount to 1027/4. 57. 103d, 


in 71 years? 
Per theorem 3d. From the log. of a= 


1027*2944. =} p'or49 
take the log. of p = 765'5s = 208839452 


01277497 


the n wo = 0170333 = the log. of the ratio 


a. once cent, 


8 Queſt. 4th. In what time will 1651. 10. amount 
to 1027/. 5-. 104d. at 41. per cent, per annum, com- 
pound intereſt? „„ 


| Per theorem 4th, From he log. of a : I} 
=1027*'29401,. Ft ee; 


take che log. we 765.8 = 28850452. 


— 


0˙12774975 


hence O* 12774975 
70333 


= 75 be time, 


. 07 ANNUITIES, Fe at Courounp 
INTEREST, 


188. 1 TERE alſo let u = the annuity, the ratio or 
| amount of 11. and its intereſt, ? the time, 
| and 


n ht Py —_— 
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and a'= the amount: thenjas 11. 71. ul. ru l. the 
intereſt and annuity due at the end of the ſecond year, 
and 171. rt © raul, : ur* the intereſt and annuity 
due for the third year, &c. hence we get 


ATS ' = 90 
ye: 1 2 3. + 5 , © &, where ur * will 
amount due « ru ur* ur ur 


be the laſt term of che ſeries, and ſeeing the terms a- 
riſing from the above ſeries are in geomerical progreſ=- 


t 
|S 


—= 47. 


ſion, we have the ſum of the ſaid ſeries SY 
and hence we get the following logarithmical theorems ; . 


FT 1ſt, 


tat — 1 — 141.7 TS l. u theorem 2d, 
J. 2 u — J. 1 | 
a aa — t theorem 3d. 


8 1. 7 


When the time 7? is large, the fourth theorem for find- 
ing the ratio of the rate per cent. runs to a very high 
adfected equation, and becomes very tedious in calcula- 
tion; we therefore omit it as being a matter of much 


ur and little ue, 


189. Theorem 1ſt, The logari! hm of the annuity ad- 
Jed to the logarithm of the ratio, involved to the power 
of the time, minus unity, and the logarithm of the 
ratio, minus unity, taken Se che juin, gives the lo- 
oarith of che amount. | ; 
Theorem 2d. The logorithm of the ratio, involved 
to the power of the time, minus unity, taken from the 
logarithm of the amount, ana the logarithm of the ra- 
5 minus unity, {4 e to the ditrerence, gives the 
logarithm of the annuity. | 


Theorem 3d, The logarit hm of the annuity; taken 


from the logarichm of the amount, multiplied by the 


ratio, and the amount taken from the product, and the 
annuity added thereto; the difference divided * the 


logartthas ef the ratio gives the time. 


T 3 Ex A= 


: 
; 4 
! 
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E 4 x'>'L 26 


Queſt. ift. It 5o/. yearly rent or annuity, be fore- 
born or unpaid 7 years, what will it amount to at 47. 
per cent per annum, compound intereſt ? 


Multiply the logarithm of r = 1104 = *0170333 

by FR 7. 
the product is = 1 1192331 
then to the logarithm or —1 = 316 = 149096871 
add the logarithm of 2 = 50 = 1698970 

3 TE 11986571. 
irom which take the log. of r — 1 = O = 2:6020600 
the difference is the amount == 7 2 395 83: 303597 1 


Queſt. 2d. If 500. per annum, payable quarterly, be 


foreborn 5 years, what will it amount to at 1 4. Per 


cent per annum, compound intereſt? 


O 3 4 
Here the annuity = 2 = — 2 %% Tini 


= tor, the time t = 28, and therefore 


fultiply the log. of r 101 = 043214 


— = > ——ñß 


the product is the log. of f = 1:322 = *1209992 


ro the log. of —=1=_ 322 17078559 
add the log. ol = 11 ioo 
the erf nes is the log. of « = = 402"'$ = 26047659 


therefore we find the 55 rerly payments of more advan- 
tage than the yearly CL 


Qus ſt 
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Queſt, 3d, What annuity, to continue 7 years, at 
al. per cent per annum, . 11 amount to 395. at com- 
pound intereſt? ; 3 
From the log. of 2 = 395 25965971 
take the log. of — 1 = 316 14996871 


4 | 2:-0969200 
to which add the log, of 7 — I = 04 = 26020600 


the ſum is the log. of a= 25 = 16989700 


Queſt. 4th, In bar time will an annuity of 5go/. 
per annum, amount to 395 be at 4/. per cent. per 
annum, compound intereſt? | . 1 5 
From the log. of ar — a + u = 658 = 1-$182200-- 

| whe the log. of « = 70-' a 


16989700 
11923559 
n 192579 = ll = the tine required 2 
O170333- | | 
Of the ben WORTH 10% Annovendl 
"T9 HE method of ayettigaring the preſent 
worth of annuities is deduced from the two 
| | t 
general these viz. pr 2 a and — . =4;- a 
! | | 
hence yr = _ Ws, and conſequently, per the na- 


ture of the log. we get 


— 


I 

Ip La. 1 . 7 — 1 theorem uſt, 
r 

Lu=Ipþ+lr—1i-tl. 1 - theorem 2d, 


Lic — —.— — — = theorem zd. 


1 
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191. Theorem iſt. Multiply the log. of the ratio 
by the time, and take the product from the log, of 
unity ; then take one from the number which carreſ- 
ponds to the logarithmical difference; to the log. of 
which add the log. of the annuity, and from the ſum - 
take the log. of the ratio, leſs one: this difference gives 
the log. of che pr eſent worth. ES, | 


4 


Theorem 2d. To the log. of the preſent worth, add 
the log. of the ratio, leis one, and reſerve the tum ; 


_- then multiply the log. of the ratio by the time, and 


take the product from the log. of unity ; then take one 
from the number which correſponds to the Jogarithmi- 
cal difference, and take the log. of this number from 
the log. reſerved, and the difference 1 is the log. of the 


annuity. 


| T heorem zd. To the annuity add the preſent worth, 
and from tke ſum take the product of the preſent 
worth by the ratio, and take the log. of this quantity 
from the log. of the annuity, and divide the difference 
by the log. of the ratio, the quotient gives the time, 


ExXxamnr?et ts 8. 


192. Queſt. iſt, What ready money will purchaſe an 
annuity of 100/, per annum, tor 7 Y Cars, allowing 4/7. 
Per. cent compound intereſt : 2 | 


Multiply 
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Moltipl the log. of 7 = 104 = 0170333 
by i=? 


—— 


1192331 


from the log of 1 O οοοοοοꝓhẽỹf, 


take the log. of 7 = 01992331 


mm — Id ES. 7 oe 
—— ä re Ie ey —— —— — —— Fr 


—_— 


Wl 


the difference is the * 1 7 = *7599. 


— * — 


then to the log, of u = 100 = 20000000 


1 & 
add the log. of 4 7 = *2401 0 13803922 


ä 


1˙ 1:3803922 | 
the ſum is 13803922 


From which take the log. of r— 1 = 04 = 26020600 


— 


| the difference i in the log. of p = 610'25 = 27783322 


1 


Queſt, 2d, What ready money will purchaſe an an- 


nuity of 100/, per annum, payable half yearly, to con- 


tinue 7 years, allowing 41. per cent per annum com- 
N intereſt? 


To the 1 u = gol, = mw 


© add the log, of 1 — - = *244 = 1:3873898 


the ſum is 1-0863598 


from which take the log. of e 1 = 02:= 23010300 | 


the difference i iS the log. of 7 = 6101. = 2 7853898 


18807669 


Rr EE nero : 2. 2 — 

4 — 

e ai ans 
War 2 hes 8 8 
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Queſt. 3d. What annuity, to continue 7 years at 
1 per cent per annum, may be purchaſed for 600 /. 


55. at compound intereſt? 


To the log. of p = 6oor 251, = 2*7783322 
add the log. of r— 1 = 04 = 26020600 


the ſum is 1. 2803922 


: ſrom which take the log. of 1 Sn. 2401 1* 3803922 
7 


— — OC" 


the difference is the log. of a = 100. = 2:0000000. 


Queſt. 4th. For what time will 600/. 57. od. pur- 
chale an annuity of 1001. per annum, 28 805 inte- 
reſt. at 41. per cent per annum? 5 | 


From the log. of «x = too = 2* | 
take the log. of « + þ +þpr = 76= r 8308136 


1191864 


3 = years nearly 
r 


Queſt. 5th. What ready money will purchaſe the 
reverſion of a leaſe of 100/. per annum, to continue 7 
years; but not to be entered upon till after the expt- 
ra tion of 9 years, allowing the purchaſer 4/, per cent 
per annum, en intereſt for his money ? 


The preſent valoe of the annuity to be entered upon 
immediately, is, per theorem 1ſt, = 600/. 5. then, 
per theorem 2d, compound intereſt muſt be found: 
what principal, put to intereſt at 4/. per cent per an- 
num, in 7 years will amount to 600 “/. 59. which is ac- 
cordingly tound 4214, 197. 64. che preſent value of 
the leaſe. | 


of 


* . : * # 
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Of the PURCHASING of FREEHOLD 
DEFINITION. 


193. T buying of eſtates is no more than the pur- 


chaſing an annuity to continue for ever, and 


therefore may be performed by the general theorem, 


ur — u” 


t uk 
art. 190, where 1 But 7 in this caſe be- 


121 
ing infinite, url — u will become 27 only for a finite 
quantity, taken from an infinite one, the difference will 


1 * 
be infinite ; conſequently þ rt = Which being divis 


Fa — — 4 


ded by I gives þ = ng theorem tit, 


— — —— — 


4 Xx — 12 theorem 2d, 


i theorem 3d. 


y theſe theorems, queſtions relative to the purcha- 
fing freehold eftates, are eaſily computed, and without 
the aftiſtance of logarithms becaule f is out of the equa- 
tion. 


E x AM HII S. 


Queſt. tt Suppoſe a freehold eſtate of _ per an- 


num to be fold, what is it worth, allowing 41 1. per 


cent. per annum to the purchaſer ? : 
Per theorem 1. og = 555's . „ . 1 d. 


Queſt. 2d. Admit a perſon lays out 1000 J. to purchaſe 
an eſtate, ſo as to have 3% J. per cent, per annum, com- 
pound intereſt what mult the annual rent of the eſtate be? 


Per 


Bo ANNUITIES e Lives,” 
Per theorem 2. 1000 X 035 = 35/1. the anſwer, 


Queſt. 3d. Suppoſe one gives 800 J. for an eſtate of 
40 J. per annum, what rate per cent. compound inte- 
reſt, has the purchater for his money ? 
5 
800 


cem 3: 3-— + 1 = 105 '= 54. per cent. 


per annum. 


Queſt. 4th. What ready money will purchaſe the re- 
_ verſion of an eftate of 100 J. per annum, rot to be en- 
tered upon till 21 years are expired, allowing 5 /. per 
cent. per annum, compound intereſt, to the purchaſer, 


| Firſt, ods = 2000 J. the preſent value of the eſtate, 


Then per theorem 2. compound intereſt, we muſt. 
find what principal, put to intereſt at 5 J. per cent. 


will amount to 2000 J. in 21 years. 


Therefore from the log. of a = 2000 = 3: 3010300 
Take the log. of — 4449753 


The dif. is the log. of p = 717˙9 = 2˙8 560547 


And hence we find, that an eſtate of 100 J. per an- 
num, ſold according to the conditions of the queſtion, 
is worth no more thun 719 J. 18 5, e Wh 


Of ANNUITIES on Lives, - A 
*HE uncertainty of the lives of mankind renders 
the valuation of annuities on hives very pre- 


194. 


carious, and the purchaſing of them no more than a 


kind of gaming; and therefore the rules relative thereto 
- he 


Jaws 


are to be eſtimated from the ſame principles, viz 


N R 


Of ANNUITIES on Lives. 16 


laws of chance. Now ſhould any one throw a die the 
chance that any ſide, ſuppoſe an ace come up, is 1 
for there are five chances to miſs, and only one for 
the contrary : Alſo ſhould two dice be thrown, the 
chance of their both coming up aces is + X + or F. 
and hence we derive the following general theorem, 
That the chance of any event happening, is as the ſum of 
' the chances which it has both to happen and to fail. | 
Seeing the probability of the human life can be efti- 
mated from no other cauſes than the bills of mortality, 
we ſhall exhibit a Table calculated by Mr Simpſon for 
that purpoſe, | | | 


| 
[Ages 


195. 4 TABLE 8 the Probatilit of Lit from 
the BILLS V MORTALITY. 


"ANNUITIES on Livns. 


Born 


No of Per- 
ſons living. 
1280 


870 


FOO... 


635 
6co 


550 


564 | 
23s - 


541 
532 
524 
517 


cio. | 
Fog 


498 
492 


486. 


480 
74 
468 


462 
455 


445 


441 
434 
| 420 | 
418 
410 
402 


394 
385 
376 


Ages No of Pers 
ſons living. 
207 -:.4 
358 
349 


340 


3 


322 
33 


304 
294 


284 


274 
264 


255 


246 


237 © 
228 
220 
419 - 
204 


196 
188 
183 


178 


165 
158 
151 
144 
137 
130 
123 


117 
„ 


Ages No of per- 


ſons liying. 
105 


182 


| 
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196. Now if we look in the table againſt whe age of 
14, we ſhall find 498 perſons living out of the 1280; 
and at the age of 15 but 492, hence there has fix died | 
in the interval; and per theorem, (art. 194.) the 
chance that a perſon of 14 years of age has to live to 


15, is as 1 492, or as _ 


498 


197. Suppoſe a perſon 14 years of ag have 11. 
to receive if he live to 15, quere the preſent value of 
his expectation, * 4%. per cent, per annum, 
compound intereſt? ? 


SOLUTION. 


The prese value of 17. due 1 year hence, is found, 
per theorem iſt, art. 192, to be-g9675 J. and ſince his 


492 492 
— * — = 
chance of living is 5 therefore 498 967 5 = 


*947 = 185. 11d. the value of his expeRation. 


Should the value of 11. be equine] in like manner, 
for his chance of living 2 years, we find the preſent 
worth of one pound at the end of 1 year = 9245, 
BE therefore Bu 
498 498 x" | 
177. 11d. and ſo we proceed to find the. value of 
his expeRation at the end of 3, 4, &c. years, even to the 
extremity of age, the ſum total of theſe expectations 
will be found to amount to 16 /. nearly, which is the 


value of 11. annuity on a life of 14 years of age. 


and his chance to live 


After this manner the following table was computed, 
which exhibits the value of 1/. annuity, at 3, 4, and 
5 /. per cent. compound n on any * from 14 
to 75 years of age. 


7 
* 


Qs 


eats. ata. tt __ 


Wes — 


184 


een 54, per ce 
7 years of age. 


ANNU I 21 E 8 on Lives. 
199. 4 TABLE /ewing the value of 17. annuity 


nt. on any life from 14 to 


e 7 v 253909 a W 
82888058 338 8 
8 8 S 2 Bis? So | 
a Sloan] 5 [8] = cleelar;} 

28 | wh 288 >| w 
Ro a 11 
eise 18.5 [45 9˙8 10˙81 12.3 
118.3 486 99 12:1 
W115 6875 10*5| 119. 
1 13's 15˙417˙9 48 g'4 [10'4| 118 
= 4 {1521176 fl49} 93 fies r1'6 
19 13*'2 15014 [0 g:2 ſion] | 
pol 130 1482 [51 „„ 
21] 129 % [19:0 52 8˙9 9˙8 11. o 
te 1168 [[ 53] 8:8 9*6] 107 
11143 1165 f]54| 8:6 [:9*4{10'75} 
240 12'4 |14'1f16'3 || 55] 8's 9:3] 10'3 
25] 12's f140|16'1||56] 84 | g-1]101 
11138159 f[57] $82 8•9 9g | 
27] 12'09 [13*6[15'6 [588 8 ˙1 8-7] 96 | 
23] 11'8 {[13*4|15"4 [| 59] 8˙0 8-6] 9˙4 

129] 217 13˙2 t5*2 [% 7˙9 84 9˙2 
30 11˙6 [13'1|15'0 [61 77 N 
gil 11:4 12˙9 14862 7'6 8-1] 8˙7 
32] 113 |12'71146 j|63] 74 7'9] 3's 
33] 11'2 [12'6[14'4 [64] 73 7.7] 83 
$4. 140; 1124] 14'2 [| 65] 71 78 
i 1331416 5˙ | 73] 78 
136 / 1 9480-556 
37] 10'6 [119|13'7 [688 66 6*9] 7˙4 
238} 10˙5 11'8 |[13'5 [69 6.4 „„ 
6133 [7 6:2. 6˙5 6˙99 
400 10'3 nene 00; 43 6485 09 
41] 10'2 11.4 j13'0 [| 72] 5˙8 61] 6˙5 
42] 10't TI'2 | 12 B 11731] $© $5*9j] 6˙2 
43 100 111 1126 || 74] 5˙4 5*6] 5˙9 
44 170 j12's 7s 5'2 | Fral 561. 


198. Fo 


ANNUITIES a Lins. 1 
198. To fnd the preſent value of an annuity aecording 
10 the calculation of the preceding table. © 


Rur E. Multiply the given annuity by the preſent va- 
lue of 1. according to the age and rate per cent. 


ueſt. 1. What preſent money will purchaſe an an- 
nuity of 25 /. per annum on a life of 25 years of age, 
at 5 J. per cent. compound intereſt? 


Againſt 25 years in the tables, nd at 5 per cent, 
we have 12:3, and per rule, 12 3 * 25 =4307*'5=.307 1. 
105. che preſent value of the given annuity, 


neſt, 2. Required the value of a 45 J. annnity on a 
life of 60 years of age, at 4 per cent, per annum? 


Look in the table at 60 years, and 4 per cent. againſt 
which ſtands 8: 43 theretore 45 X 8˙4 = e the va- 
lue of the annuity, 


199. The calculation of annuities on two or three 
lives, or the longeſt liver, is of ſo intricate a nature, 
requiring ſuch an immenſe deal of trouble; and, upon 
the whole, neither ſo uſeful nor certain as thoſe on a 
ſingle life, that, I hope, (confidering the intended brevity 
of the work) the omiſſion of them will be accounted no 
defect; ſhall therefore proceed to ſome examples which 
diſcover more of the utility of compound- intereſt an- 


nuities, Oc. 


Quelt. i, Two young Genen A and B "Were 
each an eſtate of 1000 J. per annum, upon which they 
enter at the ſame time; A lives at the rate of goo J. 
per annum, and I at 1100 /. per. annum, for the firſt 
ten years, But A finding himſelf peſſeſſed of a con- 
derable ſum of ready money, is determined to ſpend 
I Too/. per annum. And on the other hand B, obſerving 
that he was involving himſelf in debt, reſolves to ſpend 
only goo/. per annum; now allowing 5. J. per cent. per 


annum, in both caſes, how long will it be (reckoning 
3 from 


186 "ANNUITIES on Lives, | 


from their firſt entering on their eſtates) before the faid 
* are again of * value. 


ine 


By theorem 1ſt of annuities, we have the amount of 
100 J. per annum, at 5 J. per cent. in ten years = 1258/, 
which is the caſh ſaved by 4, and the debt of B.—— 
And the time that 100 /. will be in diſcharging a debt 
of 1258 J. is found, per theorem 3d, preſent worth of 
annuities, to be 21˙85 years; and hence it appears, 
that from their firſt entrance upon the ellates, until their 
bang of equal value again, is 32 years . 


Queſt. 2d, Suppoſe a perſon has 17 years to com- 
mence in an eſtate of 40 J. per annum, what is the re- 
verſion of ſuch an eſtate for ever worth, after the ex- 
piration of the 17 years, the eſtate * ſold at 30 
years purchaſe *. 


SOLUTION, 


3 
30 & 40 +40 
40 X 40 
= 1 03 the ratio of the rate per cent. and per theo- 
rem iſt, preſent worth of annuities, we find the pre- 
ſent value of an eſtate of 40 /. per annum, to continue 


per theorem 2d, of freehold eſtates, 


17 years, the ratio being 10: 3 =to 512 J. 157. 8 4. 
hence the reverſion is worth 12001. — 512 J. 157. 8 10 
= * 4% 44. £54” | 


200. Or the value of the reverſion may be readily 
found by taking theorem 1ſt, preſent value of annuities, 


* This is the 2th queſtion in the Gentlewen's Diary for he 


ar $770. 
7 . 


* 


— 


| ANNUITIES „ Lives, 


from theorem iſt of freehold eftates, that is =” 


——ů— — ws FOEn — — „ 
5 N TX ab ＋ 7 — 1 


=þ the required theorem, which by the logarithms af. 
fords the following theorem for the reverſion of any 


eſtate, viz. J. u. — J. r- 1—l, r Xt =I. p, which in 


words is as followeth. From the logarithm of the annu- 


ity take the logarithm of the ratio leſs one, frem which dif= © 
ference take the logarithm of the ratio multiplied: by the 


time, and it will give the legarithm of the preſent worth 
of the reverſion. 2 „ 


Queſt, 3d, A Gentleman has an offer of the ro 


ſion of an eſtate of 100 J. per annum, after the expira- 
tion of 15 years, Or the ſaid eſtate for 15 years to com- 
mence immediately. Whether is the better offer, al- 
lowing 5/. per cent. per annum, compound intereſt, 
in both caſes ? | | 


 SoLvUT1lON. 


The preſent value of the eſtate is, per theorem iſt, 
1100 | 
art. 193, found = 75 = 2000 3 | 
And the preſent worth of the reverſion is found per 
laſt theorem, thus: „ : 


From the log. 
| „ 


Take the log. of 1 los =0'21 1893 X 15 =0'3178395 2 


The difference is the log. of þ = 0620342 = 2983 190g 


And from hence it is evident, that the term of 15 
years is better than the reverſion for ever after, by 75 /, 
” „ Queſt. 


=. 2000 330 10300 
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Queſt. 4th, A Gentleman of zo years of age, has an 
eftate of 40 J. per annum, for which he has two offer S, 
vizz 80 J. per annum for life, or the preſent value of 
the eſtate, allowing 5 per cent. compound intereſt, in 
boch caſes. Whether is the better offer ? | 


1 


The value of the annuity is 116 X 80 = — 
And the value of the eſtate is = = 800 


Hence the annuity is better by 128 


TE . 


4 COLLECTION of 8 
CourEN DIV Ms in the Mercantile Way. 


. having the price of 1 to find the price of 
240. | 


RuLrt. Call every penny 1 77 the uw ) a bound, 


every farthing a crown, 83 
E x AN IL E 8s. 


To what comes a pound, or 240 pennyweights of 


filver, at 24 d. per pennyweight. N 
Per rule, the 2 pence is accounted 2 /. and the 23 


farthings three crowns, therefore the anſwer . 
1 5 7. 0 d. 


Required the value of a pack of ſerges, containing | 
240 yards, at 14+ d. per e Anſ. 140. 10 4. 0 0. 


| ® Becauſe ; 240 d. is x], therefore every penny of the price muſt 


| be 14. &c. 


Bought 


4 COLLECTION, . 169 


Bought 2 cwt, or 240 1b. of G cheeſe, at 
37 J. BY lb, required the N Anſ. 30. 177. 6 d. 


Sold 240 Hb. of beef, at ei er the price : 
thereof ? Anſ. 3 J. 57. 0d. 


2. T o find the value of the long hundred 9 by 


having the price of a PILES given. 


 RwvrE. Fer every penny per pound, account 105. Ir 
cw? · for Om” paiſpenny « a Foun, Ke. © | 


en 8. 


Required the value of a cui. of fine flour, at 24 d. 
per 162 

Per rule, the 2 J. per 16. is 1/, per cur. a the 
farthing half a crown, therefore 1/. 2 5. 6 d. is the 
anſwer. | | 


To what comes 82 cut. of ſecond flour, at 14 4. 
per 1. 

Now per __ I owt, is worth 15 . and 8 cat. will 
come to 6/7. and the + of 155. is 117. 3d. therefore 
the anſwer 1 is 61. 115. 3 d. 


Requirg the value of 36 cbt. 3 gr. 10 15. of Che- 
ſhire cheeſe, at 34 d., * lb ? nf. 69 1.8 52 d. 


To what comes 3 cw. 3 gr. 20/6. of flour a 25 a. 
PTR a. 


What's the worth of 120 15. of hn. at Li 8 d. 
Ver lb? Anſ. 46 J. 0s. 0. ; 


— 


2 Seeing that the long cut. is 120 B. and 120 d. is 105, there. 
fore the rule is evident. | 


To 


wo AX COLLECTION, e 


OY 


To what comes - cat. of Iriſh butter, at at 44 d 
* Anf. 16 /. 127. 6 d. 


Suppoſe a perſon's wages be 17. 2 4. per day, what 
will he have to receive tor 120 > day” s works? Anf. 
71. 05s. od. TL 


Admit Bacon be at 624. per Ib. what will 5 fliches, 
each 120 /5, come to? Anf, 21 J. 17. 6d, 


3d, Having he price of 1 1 to find the price of a 
caut. or 112 15. 

Rur. Write down the price of a pound i in farthing KK 

doubling the units place fer ſhillings, to which add ; of | 
Pet's which giver the ver?” 285 


EXAMPLES, 


Required the value of a cut. of ſugar, at 43d. per 16. 
„ 

44 = 19% = per rule, 11. 18 7. 4 1 18 © 

| 6 4 


7. 2 4 4 auf 


* Becauſe 96 1s 1's of 960, the farthings in à pound Sterling, 
the farthings in the given price will be ſo many tenths of a pound 
Sterling, reſpecting the value of 96 1b. or ſo many two ſhillings as 
there are given farthings, therefore the value of 96 lb. is had per 
rule 3 in practice, and g Of 96 added tg 96, gives 11z, and hence 
the rule is deduced. | 


What's 


— 


4 COLLECTION, Ge, „ 
Wat the ries of 5 cut. of 1 iron at 35 Per 155 . 


— 5 


- 
— — — 
— ——— — ae. * 1 . 
P 4 — — Ser — 
8 222 5 22 * 89893 YT 28 
> . Y 2 RIPE 4 
"ns PR — —- calling CI 
2 
py —2 d. ALI 1 
e 2 


— — — 2 — 
e = * FT 2 — 
2 
Ig, 342 n 


7 11 8 anl. 


What's the 8 of 7+ cui. of hams, at 67 d. per 
32 Anf. 23 l. 10s. 24. 


Required the value of 5 car. 2 pr. of raiſins, at 544d. 
per /þ ? Anſ. FS +: 97. 64. 


"IF TW; of tobacco colt 9 d. what will 27 exvr, colt? 
Anſ. 143 8 5. o d. 


4th. Having the price of an ounce, to find the price 
of 100 10. 

RuL E. Annex a cypher to the price if an ounce in rr 
things, g wheresf is rhe anſwer in pounds . 


1 
5 
1 
4 
- 
of 
4 
; 
; 
1 


e N K 


— 


— —— — 
— 
2 5 Tr 


PA ON 


* 
pry. 3 1 * a 
2 — a po, 
a ee A _— — 


EXAMPLES. 


+ £99 


2% ARS FL; of —— 
2 
— 


To what comes 100 1b. of pepper, at 14 per ounce. 


5 50 


Le 8+ 68 anſwer, 


10 


| | 9 55 3 5 VVV 
A hundred peund is 1600 ounces; therefore if 5 = — 
0 


the price in farthings be taken, it will give the anſwer agreeable to 
the rule, | | 


Required 


4 £ 


mn 4 COLLECTION, be. . 


Required the value of 112 Ib, or a cut. of tea, at 
33 d. d. eld ch Ne”. 


* 


2) 150 


7 4) 25). the price of 100 16. 
2 10 the price of 10 
10 the price 2 


Wo 


Fa 28 O the price of 112 tb, 


o of 5 „ e at 3 4 1 d. per | 
_ eunce? Anſwer 1214. 65. 8 d. 


$th, Having the price of an ounce, to find the price 


of the long cab. 
RuLz, The price of an ounce in e doubled, 


| giver the anfever in nw 


EX Ar IE. 


Bought 120 Jb. of . at 37 4. per ounce, requi- 
red the value thereof ? * = 13 farthings, gives 
26 /. r. 8 . | 


Required the value of 12016. of muff, at 14d. per 
ounce. Anſ. 81 015.04, 


o what comes 120 lb. of ng | at 16 4. per ounce ? 
Anſ. 128 . 


6th, Given the oe of the long ewt. to find. the 


price of 1 lb. 
Rurkx. Account every pound Sterling of the ies per 
cut. equal to 2 4. per pound, every 105. equal to 1d. 


and every half crown a e Ws Ec. T 


L200 NK 16 
* Nov X 
960 


= 2, and be it is that the farthings are 


doubled for pounds. 
+ This rule 3 is the reverſe of the ſecond. 


. 


— 


4 COLLECTION, Ge. 103 


If 1 cbt. or 120 1b. of cheeſe colt x/. 125, 64, what 


will 1/6. colt ? 
Per rule, the 11. per cr. is 2 4. per 16. 107. is 1d, 


and 25, 6d. a farthing : theſe ſummed give the anſwer 


32 d. 


Suppoſe r cat. of flour colt 1. 71. 6 d. what is that 
per 462 Anſ. 24 4. 


Suppble 120 lb. of Iriſh butter colt if. Was 5, 6d. what 


1s that per 6? Anf. 344. 


If 1208, or 1 cat. 8 wool coſt 21. 27. 64. what is 
it per 16? Anſ. 444 


nth, The price of the long c. being g given, to find 
the price of an ounce. 

Ruus. Tate half ef the price (of the given cwt.) in 
pounds; and the anſwer will be th price of an ounce in 
farthings*, | | 


ExXAMPLE S. 


Bonght 120 . of coffee for 221. what did it colt per 
402 


. ö * . 85 2 | 
— = 11 farthings = 244 per ounce. 
f FN EE 


coſt 2. 


—- = 1224 = 3r's d anſwer, 


1 
my 


Suppoſe 120 Pb, of enffee colt 17 what will an ounce 


coſt ? Ant, 8 2 larthings == = 246 
Admir 120 . of pepper colt 12“. 107. what' 5 that pes 


ounce ? I Tha 


* This is the reverſe of the $th rule. 


R . | 2th, 


Suppoſe 12075. of tea colt 247. 10s. what will 1 ounce 


: 

* 

* 5 
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8th, The price of a cut. or 112 16. being given, to 
find the price of a pound. Et | 
Rur. Take + of the price of a cwt. from the ſaid price, 
ghe difference in pounds with a cypher annexed will be far- 
_ things, and every ſhilling hal; a farthing *, 


- ay 


EXAMPLES. 


Suppoſe 112 U. or a cut. of tea coſt 28 J. what is that 
of Ss e 
38 = + "Y 


> 28 


24 = 240 farthings = 5. per 15. 
Sugar at 31. or. 8 d. per cat. what per 162 
| 3 . . 7 


7308 
5 VB | | 
2 12.0 = 26 farthings = 62 d. per 15. 


% 


Coffee at 35 J. per cut. what per 16? Anſ. 67. 3d. 

= . at 10 J. per cut. what ver 1 ? Anſ, 1 1 93d. 
Loaf ſugar at 1o/. 105. per * what per 135. Anſ. | 

15. 103 4. | | | | | 
Steel at 11. 157. per cæut. what per 16. Anſ. 33d. 
Iron at 177. 6d. per cut. what per tb. Anf. 13 4. 1 


oth, Having the value of a gallon, wine meaſure, to 


find the value of a tun. „ 8 . 

RurE. Call every ſhilling per gallon 12 guineas per - 
un, eVEry penny aA guinea, &c.F 

Ibis rule is the reverſe of the 3d. 


+ The reaſon of this rule appears from 252 d. being 1 guinea, 
and 252 gallons a tun. Lo | E 


» 


— 


Ex AM HIL E s. 


Wine at 5 . od. per gallon, hot per tun? 
5 * 12 = 60 guineas = 631. per tun. 


Brandy at 105. 64 per gallon, how much per tun? 
105 X 12 = 126 guineas = 132. 67. per tun. 


Wine at 57. 44. per gallon, what per un? 
45. a = 5 37. which multiplied by 12 gives 5* 33 4 


12 = 64 * = 07 6.45: * anſwer. 


Oil at 37. 6d. per gallon, what is it per tun? Anf. 
441. 25. | 


N 105. 


Rum at 8. per gallon, what per "wat Anf. 


10000. 165. 


roth, Having che price of a tes, wine meaſure, to 

find the price of a hogſhead. 

Rur. Account every four-pence per gallon equal to a 
guinea per hegſhead, &c. or find the price of a tun per laſ# 

rule, and half thereof will be the price of a Pipe, or a 
fourth thereof the price of a A 


E u Au r. 


What will a pipe of wine come to at 57. 6 d. per 


| gallon? Now 5*5 X12 = 66 guineas = 691. 67. per 
tun, the half of which is 34 J. 135. per pipe. 


Canary wine at 67. 6 4. per gallon, what per Hogſhead? | 
67. 6d. per gallon is 78 guineas per tun = 81/. 18s. 


the fourth of which 1 is 20/. 95. 64. per hogſhead. 


Cenis brandy at 117. 6d. per gallon, what will it 
come to * pre An. 726, 97. 
R 2 


J amaica 


4 COLLECTION, &. agg. 


Geneva at 77 6d. per gallon, what per tun? Anf. 
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Jamaica rum at 67. 8 d. per gallon, what is that per 
pipe? Anſ. 42 J. 05.00. | 


Dil at 3.. 44. per oallon, what _ hogſhead? | Anſ. 
10 . 107. 


11th, By having the price of a tun, wine meaſure, 
to find the price of a gallon, 

Rur E. Account every guinea per tun ene to a penny 
per gallon, &c*, | | 


E X AMV I. E 8. 


Aamita tun ofe canary coſt 641. whatis that per gallon? ? 
Now, 64/7. is 60 guineas and 207. and the 60 guineas 
per tun is 57. per gallon, and 155. 94. per tun is 3 2. 
* non therefore the anſwer is 57. Oz d. 


Required the price of a gallon of that wine which colt 
63 guineas per tun? 63 — per tun is 63d, = 


57. 3 4. per gallon. 


Required the value of a gallon of Geneva at 700. per 
tun? Anf. * 624. 


Brandy at 100 , per tun, what per gallon ? Anſ. 
71. 114. 


Rum at 80 /. per tun, what per gallen! ? Anſ. 67. 4%. | 


Having the expences of one day, to find how much it 


is a year. 
Ruts. Account every penny fer gay 11. nos. 5 d. per 
vear, or make the number of pence per day 5 n pounds, 


half pounds, and five-pences F. 


* 1 his 3 is the reverſe of. the the ;th 1 


7 For 240 days at a penny is 1 1 120 days is 105. and 5 days 3 d. 


: 5 * 


4 COLLECTION, „ wa | 


RE 1 


2 Nee ſpends 9d. per b What is chat a year 5 
7 


Per rule twill be 4 4 10 
. 3 9 


15 4 13 9 anſwer, 


A ſervant agrees with a gentleman for 1 5. 10 pou 
day, what 1 is he to have # em 4-0 | 


"1 | 
OC = 
— — 


F. 33 9 2 anſwer. 


What is the amount of 19 4 d. per day in a year? | 


and + ef tf. 10. 534. mm: Ir 30 


If a perſon fave 2 1. 44. per day, what does it come 
to in a year, Anſ. 42/. 117. 8 d. 


The expences of a day is 104 4. what will thoſe of 2 


peur be at that rate. Anſ. 160 63. II A4. 
F Sup- 


98 A COLLECTION, Oc. 


Suppoſe a perſon's daily! income is 105. 624. what i is 
bes Anſ. 192/. 157. 324. 


To multi oly any integral number by 5. P29 A 


Rur. Annex a cypher to the given = and take 
the half thereof, which is the 4 5 


F 


Examyuss. 


Multiply 72965 by 5. 
| 2) 729650 
364825 5 anſwer. | 
Multiply 72935967 by 5. Anf. 364679885. 
To multiply any integral quantity by 50, Foo, Ke. 
Ror g. Annex to the multiplicand one cyber more than 


there is in the multiplier, and take half thereof, and it 
will be the anſwer, As is evident from the _ rule, 


ExXAMPLE 8. 
Multiply 76965 by 500. 
2 76965000 


—_—_ 


3848 2500 anſwer. 


pe ee EETIEIIEES 


CY 
—_ 


8 the product of 76 5636 into 5000. Anſ. | 
$9p8250000; | 


1 By annexing the eypber th oiven quanifey is multiplics by 10, 


To 


| the half ol which mult * be the * of 5. 


4 -COLLECTION, ea. war | 


To multiply any whole number by 2 ;, 250, 2 2500, K. 
Rur. Annex two cyphers to the multiplicand if you 
multiply by 25, three if by 250, four if by 2500, &e, wn 

2 of which vill — a the ann, 


ExaneLes. | 


| Multiply 729 8 by 25. 
eee en 


„ — 


182 3950 anſwer, 


An 


— — 1 


Required che ben of 9750 by TN ; Anf. 
243767500. 0 


Required che produce of we by 25000, | Ani 
199125000. 8 


To find the product of any integral quantity by 7 5, 
750, &c. : 
 RuLe, For 15 annex tauo cyphers fo the muleiplicunth) 
three for 550, Ge. and tate the half thereof, and again 
the half of that 1 the a of rage two 7s * the 
. produdf. | 


U 
. ” % Y 
” - „ = 
7 ene e be OR E wt ; "i , £ 0.6 bf x * wp — won wet Lge og] wie oe TY er ” TEE N er as 
— — mg EEEPC 1 : CO ttt Loh 5 — ———— 


® Any quantity to which two o eyphers are annetel 4 1s multiplied 
by 100, a fourth of which is 25, and in like manner any number - 
multiplied by a 100 will have * cyphers annexed, I of * is 


250, &c- | | L 333 : | 


+ If it be conſidered that J of rod is 755 the reaſon of this ils 
will appear as evident as the former. 


E xs 
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BAA E 8. 
Multiply 176536 by 75. 


4 2 
| | 4413400 


[13240200 anſwer, 


[= 3357 


—— — / 


Moltiply 37656736 be 7500. And. 282425570000. 


? Many other contractions, both in pradical arithme- 
tie and reſpecting the. properties of numbers, might be 
added, but theſe may ſuffice as a ſpur to excite the in- 
genious learner in his purſuit of others equally as in- 
tereſting ; and he may be aſſured, that the diſcovering 
them himſelf will make a more laſting impreſſion, and 
tend more tothe advancement of his knowledge in figures 
than the precepts of the moſt ſkilful teacher, I ſhall 
therefore conclude with one remarkable property of 
numbers, viz. That any number, of the ſame digits, 
fquared, (or multiplied by themſelves } give a ſeries of 
numbers in arithmetical progreſſion, of which the middle 
term is the greateſt, and that the terms on each 1 de decreaſe 
equally ; the ſquare of the digit you multiply by being the 
Common ratio or wiference. 


EX ANT TA 8. 
1111 5 
G 2 2 
. 4 4 
e 4 
NIL - 4 4 4 | 
1111 4+ 4 + a 9,18, 27. 18, 9 | 

8 


8 4 — | 4 
2234320 Io 4» 8, 12 16, l N bl 4 


number of terms in the product (as there obtained) will 


always be one leſs than double the digits you would 


have ſquared. Now the firit term is the ſquare of the 
given digit, and each of the following terms increaſe 


to the middlemoſt by the addition of the ſquare of the 


ſaid given digit; and from the greateſt term decreaſe in 
the ſame order. Thus, if the 1quare of 4444 1s required, 


the terms will be 16 32 48 64 48 32 16, and the actual 


product of the ſaid digits will be obtained by the follow- 


ing device, viz. putting the tens place of the right hand 
term (in twe above ſeries } under the units place of the © 


next nn &c. and taking the fun thus : 


6 28 4 8 2 6 the digits in the units place, 
2 is 643 1 the digits in the tens place. 


117 che fun = 4444 ſquared, 


Again, if the ſquare of 66666 be required, the arith- 


metical ſeries will be 36 72 108 144 180 144 108 72 


36; and the digits which compoſe the ſeries and of 


which we want the ſum, as below: 


404826 
I + 64 1 | | 
L484. 22 | 
444435355 5 6 = the ſquare of 66666. 


This property of numbers is to me entirely new, ha- 
ving never ſeen any thing in print which explained the 
nature thereof, though I had the hint from Mr Hut- 
ton's Mathematical Miscellany, queſtion 27, where 


Arithmeticus ſhews it to be the property of the digit 1. 
I preſume the knowledge of this particular may tend te 
the diſcovery of ſome intereſting and uſeful properties 


of numbers of which we are as yet ignorant; for I am 
Per ſuaded, that we are far from being acquainted with 
all the properties of theſe digits, as is fully teſtified by 
the improvements made by the mathematicians of our 

own times. 
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By inſpecting the 8 we mal find that the 
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202 BILLS of PARCELS, Gr. 


e of PARCELS 
Wm And 
BOOK DEBTS, 


Mr James Ceedfullow 
: Bovcnr of Geo. Mercer 


- Carlifte, 19th June, 1172. 


IX 2 yards of double mill'd plains „„. 
at 65. 9d. per yard = — 2 5 64 
| of /hailoon, at 15. 64. 10 6 
2 Shammy ſtins, at 14d. — 3 
2 Dozen of large /lated buttons, at 41. 8d. — a. 
of mall ditto, at 25. 6d. — * 0 
14 Tard, of flannel, at 15. 3d. 10% 
1 Tard of Buckram, at 1s. 47. — 2 
Thread 44d. Twiſt 8d, Silk Gd. | Canvas 5 
Is. 44. and my 1585 34. | 3 
| 3 IT 
Received (the ſame date) the contents of the above 
in full, TORE EO. MERCER. | 


Mr Mites 3 
| Bovcir of James Viutner 


63 Gallons of Port wine, at 57. 9d. per gal. 


, ctaret, at 75. 64, —— — 
126 ——-— Liſbon white, at 45. 9d. 
294 — ſherry, at 67. 64. 
15 — Coniac brandy, at 107. 64. 
25 — rum, at 75. 94. 
10 ———— beſt Holland 3 at 75. 10 d. 
KC — — common ditto, at 57. 8d. 5 


3 
„ 


Lancaſter, 20th Fame; 1772. 
Dear „ 

Agreeable to your order I have ſent per Peter Care- 
| ful, carrier, the above; all of which you'll find ve 


gx BILLS f PARCELS, "4 2 


good, and as low charged as poſſible. I purpoſe bring 7 


min your town about the latter end of September, When 
| ſhall expect (according to the deſert of this) 8 fur 


ther orders. I am, 
With the utmoſt /i rncerity, 


Tour obliged humble ſervant, 
JOHN TRUSTY. 


alfi Fell and FOE 
BoUGAHT of Tim. Brown, 


cia. 23th June, 1772. | 
Cat. gr. 1b. 4 . 


12 Cheſhire cheeſes, weight 4 2 7 
at 1/. 165. 6d, per cbt. N 


24 Lancaſter ditto 0 " 
: at 1J. 145. . | 
7 Gloceſter ditto 5 ++ 7 
-at $46: #6 Gs 3 
27 Fleaches of bacon #30, N 7 
at 21. 115. 4d. : „5 
18 Middles — — 5 1 ws 
_ OED N 
44 Hams — 0 7 


D | 
52 Firkins of butter, at 11. 11. 6d, 


6 Seconds ditto, at 17. 77 6d. 


— 


3 
GE vr. 

The above I have forwarded to Newcaſtle, to the 
care of Mr Lawton, to ſhip for your account; ſhould 
have been glad if the prices had been lower, bat that 
poſſibly could not be without ſoſs, we paid ſo extravagant- 
ly dear for green hams and bacon; theſe however, 1 
hope, will prove very good; I was careful as poſſible 
in examining them. 2 


Tour moſt obedient þ dls e 
TIM. BROWN. 


Mr 


"Ys 


204 BILLS PARCELS, . 
Mr Jeb Simpſon 


Bovour of Chrpher Cornfaiter 
Je. 30th of Fune, 097%: LR”, 
* 4 d. 


350 Buſhels of barley, at 27. 84. per buſh. 


. 


1320 of wheat 55s. 6 4. — 
200 of ſkill'd barley, at 57. 2d. 
1760 — of oats, at 2s, 2d. — 


156 —ͤ— of Malt, at 37. i” ds 
6 bugs of hops, at 3/7. 1o-, per bag 
32 quarters of beans, at 7/. 155. p. gr. 
4 "OL peas, at 51. — 


Mrs Mary Blyth 
| BoucnrT of Mr 2 Dixon, Hojeer 
| Kendal, 23d June, 1772. © 
. 
5 Dozen worſted ſtockings, at 367.64 p. Pe | 


41 = ribb'd ditto, at 38s. 94. 

4 — cotton ditto, at 425. 8 d. 
5 plain ditto, at 40s. 6g. 

4 - ſilk and cotton ditto, at 31. 105. 
17 ſilk ditto, at 6/. 155. 6 4. 


15 Pair of women S filk gloves, 37. 9d. p. Pair 
7 — — Mitts, at 35. 6d. 
6 Breeches pieces, mk, at 147. 64. p. Piece 
28 Yards of flannel, at 17. 32 d. per yd. 
27 Hanks of worſted wt. 30 (. at 23 d. Fo 
per Ounce 


